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THE BELLE PORTUGAISE ROSE 


Frontispiece 


A hybrid of the giant tropical rose, Rosa gigantea, with the tea rcse Souvenir de Leonts 
Viennot. Rosa gigantea produces in cne year stems 24 to 30 feet long, and its flower buds 
are often four inches long. The hybrid has retained much of the vigor of its wild parent, 
and from its other parent it has inherited increased hardiness and itree-blooming charac- 
teristics. Photographs courtesy of the Coolidge Rare Plant Gardens. 
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ROSA GIGANTEA AND ITS HYBRIDS 


H. 


Director 


r HIS magnificent species, intro- 
duced almost forty years ago, 
seems to have been cultivated 


some time before producing its large 
and beautiful flowers, for it was not 
itil .\pril 1896, when I was director 


of the Botanical Gardens otf Lisbon 
that it bloomed for the first time in 
urope. The following year, a plant 


received from the Botanical Gardens 
of New several years before, produced 
number of at the home oft 
Soutellinho at Porto (Portu- 


a rOses 
Baron 
cal). 

Lp to this time, Rosa gigantea had 
been considered, and rightly, as a shy 
bloomer. The reason for this was 
that all the specimens then cultivated 
came trom seed which developed so 
vigorously as to produce stems trom 


S to 10 meters (24 to 30 teet) long 
ina single year. As a result of this, 
they bloomed with difficulty. 

Since then grafting has been re- 
sorted to with satistactory results. 
by using only flowering branches 
lor grafting wood, the abundance of 
the blossoms has been considerably 
increased—so much so, that every 
plant. propagated by cleft grafting 
upon Rosa indica, for imstance, pro- 
sduced numbers of roses as early as 
the second year. 

Plants which are still more gene- 

us bloomers can be obtained by 


» gratting Rosa gigantea in the same 
nner upon tea-roses which have 
cn grafted on the Eglantine rose. 
ints thus obtained, cultivated in 
pots, make a bushy growth 
Hower abundantly, although at- 
hing a height of more than 1.20 
1.50 meters (46 to 58 inches). I 
| add that formerly I used this 
thod of cultivation in order that 
ould have at my disposal small 


“Translation by Mrs. 


rcyre 
~ & 


‘ 
} 


Franklin Harris. 


des Jardin et Promenades de 


CAYEUX* 


la lille der Havre, France. 


plants, which permitted me to prepare 


the flowers easily before being hy- 
bridized, without having to use a 


stool or ladder 


Qn account of the dimensions of the 
flower, which normally reaches from 
12 to 13 centimeters (4% to 5 inches) 
in diameter, and the more or less deep 
vellow coloring of its very long bud, 
Rosa gigantea at once attracted my 
attention, and [I thought that it would 
be capable of producing interesting 
hybrids. It was, therefore, with this 
idea that I tried a large number of 
pollinations of this species, using the 
pollen from various of tea 
roses 


varieties 
and hybrid perpetuals. 
experience has since taught me that 
the best result obtained by using 
pollen of the tea rose. There seems 
besides to be more affinity between 
this and the Fk. gigantea than there 
is between it and the hybrid perpetu- 


1S 


als. In every case the influence of the 
father in these crosses acts in a satis- 
factory and dominant fashion. 
Early Hybrids 

Although the first flowering of Jk. 
gigantea took place in 1896, I did not 
begin the hybridizations until 1898, 
when | obtained some seeds which, 
planted in 1899, produced _ plants 
whose first flowers did not appear 


until 1903, four years later. I confess 
that this period of four years of wait- 
in~ seemed to me very long: but there 
is nothing surprising about it if one 
considers that the seedlings produced 


by Rk. gigantea are so vigorous that 
they must reach a considerable de- 


velopment before deciding to bloom. 
It was trom this series that I had 
the satisfaction of seeing the beauti- 
ful Etoiwe de Portugal appear, which 
performs wonders when cultivated in 


a climate where orange trees grow. 
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Cayeux: Rosa Gigantea Hybrids 


| then tried the reciprocal cross, 
at is to say using R. gigantea as 


ther, with the aim, above all, of 
taining hardier plants, capable ot 


iItivation in a colder climate, thanks 
» the use of the varieties employed 
; mother plants. 

From these diverse crosses a series 
of interesting forms has appeared, 
«mong which is found the magnificent 
variety “Belle Portugaise.” 

The first hybrids of MR. gigantea 
were grown under the skies ot Portu- 
eal. They came from two different 
sources, according to whether the lat- 
ter served as mother plant or as pol- 
len bearer, and may be classified in 
the following manner: 

I st. 


2nd. 


Rosa gigantea on tea. 

Tea on Rosa gigantea. 
Descending from the first cross, the 

variety Etoile de Portugal is the pro- 

duct of Rosa gigantea * Reine Marte- 


Henriette. This plant bloomed tor 
the tirst time in the Botanical Gar- 
dens of Lisbon in 1903. It 1s oft 


luxuriant growth and seems to have 
inherited from Reine Marie-Henriette 
its great abundance The 
clongeated buds are often borne by 
twos threes on the same flower 
stalk. The blossom is large, full and 
lragrant, of a lustrous carmine rose 
color, shaded to yellow at the base of 
the petals, which become a_lhghter 
color when in full bloom. It should 
he grown in a temperate climate 1f 
wishes the plant to reach its 
maximum development and = produce 
in abundance its masses of flowers, of 
such brilliant and delicate 


of flowers. 


Or 


Olle 


coloring. 
The Reciprocal Cross 


The second cross, that is to say, the 
ca rose X I. gigantea, produced sev- 
ral very excellent and = very beau- 
itul hybrids, chiefly characterized by 
heir soft coloring, their great profu- 


‘ion ot blooms, and their greater re- 


sistance to cold. Among these we 
hay especially note: 
Ist. Amateur Lopes, from Mane. 
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Berard & Rk. gigantea. Flower very 
large and full, pale salmon, washed 
with rose-lilac at the tips of the petals. 
A very floriferous plant of average 
vigor. 

2nd. Belle Portugaise, trom Souve- 
nir de Leonie Viennot & R. gigantea. 
A large and beautiful rose ot very 
delicate coloring—shell pink touched 
with salmon. The very long buds 
reach a length, sometimes, of 10 cm. 
(4 inches), especially when they are 
produced at the ends ot vigorous 
branches. The flower, when com- 
pletely open, may measure from 15 to 
160 centimeters (6-6'4 inches) in di- 
ameter. Grown in a temperate cli- 
mate, belle Portugaise attains a great 
Gevelopment and 1s literally covered 
with its large blooms. It seems to 
have inherited the great luxuriance 
possessed by the mother plant, Souve- 
nir de Leonie J iennot; moreover, it 
is able to produce fertile seeds, and 
might thus be very usefully employed 
in. hybridization. 

3rd. Dona Palmira Feijao, from 
Souveny de Leonie Viennot & R. gi- 
gantea. Elower large, very full, shell 
pink in the center, the outside of the 
petals bright carmine. Very brilliant 
coloring. 

{tth. Lusitania, from Souvenir de 
Leonte Iliennot * R. gigantea. Flower 
large, very full, vellow washed with 
carmine; bud very long. Plant 
Horiferous. 

It is recommended that these very 
vigorous plants be used in gardens 
tor covering high walls or trellises, 
but they do wonders in decorating 
pergolas and even better when planted 
by themselves on lawns, provided al- 
ways that sufficient space is afforded 


very 


for them to attain their normal de- 
velopment. Under these conditions, 
the hybrids of WR. gigantea present 


plants of the highest ornamental in- 
terest, giving abundant blooms each 
vear. I cannot recommend their cul- 
tivation too strongly to connoisseurs 
of roses; certain as I am that they 
will give complete satisfaction. 
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Other Gigantea Hybrids 


a” the American Rose Annual for 
1924 Mr. Alister Clark records a 
few of his experiences in crossing Rosa 
odorata gigantea. For Victoria, Aus- 
tralia, the enormous growth of this 
plant is no particular disadvantage, but 
it was not for this characteristic as 
much as for its disease resistant foliage 
and its obvious suitability for ‘his cli- 
mate, that he valued it and wished to 
use it as a parent of a new race. 
Not all of the parentages are re- 
ported, but most of the seedlings are 
of two classes, direct crosses 1n which 
Rosa gigantea was the seed parent, and 
secondary crosses in which these seed- 


lings are the seed parents. [lyi 
Colours,. single light red; Harbinge 
single soft pink; Witty Kininmont! 
semi-double, pink; Squatter’s Drean 
semi-double to saffron yellow represe 
direct crosses. Lorraine Lee, douh! 
rosy apricot-pink; Mrs. Frank Guthrik 
semi-double flesh color, are example 
of the second group. Golden Vision. 
Maréchel Niel & Rosa gigantea, semi 
double vellow fading to white is the 
only seedling reported in which gigan 
tea appears as a pollen parent. Un 
doubtedly there are other seedlings 
from this type which have not yet been 
reported in this country. 

B. Morrison. 


Tuberculosis in Mexicans in Chicago 


Although the Mexican population in 
Chicago is only about 7,000 persons in 
a total population of about 3,000,000, 
the tuberculosis death rate among the 
Mexicans is so much higher than for 
the general population that it consti- 
tutes a problem. Sixty-eight Mexicans 
died in Chicago of tuberculosis in 1927, 
making a mortality rate of 971 > per 
hundred thousand, whereas the total 
tuberculosis rate of Chicago, according 
to Dr. Benjamin Goldberg, secretary of 
the board of directors of the Municipal 
Tuberculosis Sanitarium,is 82.7. Among 
the sixty-eight Mexican deaths in 1927 
were fifty who were Mexican born, and 
of these 64 per cent died as charity pa- 
tients in Cook County Hospital. In 1910 
the Chicago Mexican population was 


only 102. What a large Mexican pop- 
ulation will mean in health in_ tuture 
years may be foreseen by considering 
the tuberculosis situation in the present 
negro population, of wnom there are 
about 170,000. It has been found nec- 
essary, Dr. Goldberg says, to devote 
three of the eight tuberculosis dispen- 
saries, or 37 per cent of the entire tu- 
berculosis facilities, to the care of tu- 
berculous negroes. Mexicans living in 
cities are said to be more susceptible 
to tuberculosis than the negro. An in- 
crease in the Mexican population, there- 
fore, up to 150,000 would practically 
monopolize all of the .remaining’ five 
dispensaries. The operation costs for a 
tuberculosis dispensary averages about 
$104,000 a vear.—Jour. Aimer. Jed. 
Assoc., June 1, 1929. 
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SAINT LUTHER 


A Burbank Cult, with an Account of and his Wonder-Working 
Methods of Plant Breeding 


©. F. Coox 
Bureau of Plant Industry 


Hike prospect of a Burbank cult 
is strongly suggested in a little 
book by I'rederick W. Clam- 
pett, issued by the MacMillan Com- 
pany.* An introductory note and an 
epilogue are furnished by David Starr 
Jordan, who states that Dr. Clampett 
“has 


been for over forty vears a 
clergyman of the Protestant Epis- 
copal Church, and has long been 


honored as one of its wise and liberal 
representatives.’ The attestation of 
Burbank’s sainthood by Dr. Clampett 
could hardly be more explicit. 


lor love, for unselfishness, for great serv- 
ices to humanity, for kindness, for sweet 
reasonableness and tolerance, for joyousness 
of living, for simplicity, for the splendor of 
his brilliant physical, mental and _ spiritual 
powers, pureness of lite and character, he 
stands alone among the many thousands ot 
other men I have met in a_ public lite of 
over forty vears. (Pp. 26-27.) 


In his attitude toward things spiritual | 
have never been in contact with a man_ so 
tree from the bondage of tradition and the 
blinders of prejudice. He championed no 
system, held himself aloof so as to be free 
to pass by all structural 
other side and seek the truth, for truth’s 
sake alone, with all the single-minded in- 
tenseness of his nature. (P. 27.) 


theology on the 


Things that would = stagger the average 
inan he took as a matter of course. Fear- 
lessly he marched forward in his quest for 
truth, as if the supreme demand of things 
spiritual was whole-hearted response to the 


precept: “Prove all things; hold fast that 
which is good.” (P. 25.) 
No man in history lived so long with 


Nature or gave to the world, as a result of 
such close companionship, so many rich and 
aried blessings. For more than sixty years 
is mind was concentrated on Nature’s pos- 


| *Luther Burbank. “Our Beloved Infidel.” 
lampett. (Price $1.50.) 


“His Religion of Humanity,” by 
The Macmillan Company, 1926. 
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sibilities, intent on learning her stories. To 
this study he brought naturally acute powers 
of observation, infinite patience and the most 
delicate discrimination in analysis. It can 
readily be seen how these qualities would 
develop and become perfected through the 
years. Alone amid the silences of Nature, 
he worked over the millions on millions ot 
plants that passed through his hands. Profit- 
able results of any kind depended upon an 
ability to detect in a flash variations that 
would pass most observers unnoticed. (P. 26.) 

Burbank was born at lancaster, 
Massachusetts, March 7, 1849, and 
died at Santa Rosa, California, April 
11, 1926. He was of Enghsh and 
Scotch ancestry, the thirteenth child 
of a family of fifteen, and his mother 
lived to 97, Ile attended “a local 
academy” and took “a course in medi- 
cine,’ presumably by reading books in 
a local practitioner's office, as the 
custom was in those days. Interest 
in plants was aroused by an _ older 
cousin “Professor Levi Burbank” and 
by contacts with Louis Agassiz and 
Ralph Waldo Emerson. Also books 
by Thoreau, Humboldt and Darwin 
are credited with formative impres- 
sions. Emerson and Thoreau lived 
at Concord, only a few miles east of 
Lancaster. Working in a plow fac- 
tory, market-gardening and_ seed- 
raising, were Burbank’s early occupa- 
tions. The first exploit in plant breed- 
ing was in 1873, the production of the 
“Burbank potato,” a seedling raised 
from a “potato ball” of “Early Rose.” 

In 1875 Burbank migrated to Cali- 
fornia and arrived at Santa Rosa 
“with ten dollars, ten potatoes, and 
a few choice books.” Many _ priva- 
tions were faced in the early years, 
but eventually the  plant-breeding 
operations were established on a 


Frederick W. 
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large scale. He married very late and 
had no children or other distractions 
from his plant work. Hundreds of 
new fruits and other plant novelties 
were discovered or bred and_= sup- 
plied to nurserymen and seed-grow- 
ers. The richest agriculture in the 
world was developed in the halt-cen- 
tury of Burbank’s life in California, 
and he became the most prominent 
citizen of the Golden State. Accord- 
ing to Clampett, “Luther Burbank 
is the most widely known and least 
understood of modern scientists,’ and 
Clampett quotes also a statement by 
de Vries: “Luther Burbank was the 
ereatest breeder of plants the world 
has ever known. The magnitude of 
his work exceeds anything that was 
ever done before.” 

Clampett presents Burbank as a re- 
ligious reformer who called himself 
an “infidel” only ‘as a challenge to 
thought,” in order to obtain a hearing 
for his religious convictions. The au- 
thor reflects on the weakness of 
“structural theology” and is convinced 
of the need of a human-interest gos- 
pel like Burbank’s. It is notable that 
a clergyman should find so many vir- 
tues outside the church, and that a 
plant-breeder should appear in_ the 
role of priest or reconciier—a modern 
Melchisedec, attested by miracles of 
science, 

The beginning of a ceremonial may 
be seen in the plan reported recently 
to put Christmas lights in a cedar 
tree on Burbank’s grave, planted at 
his request. The newspapers do not 
state that it is a Cedar of Lebanon, 
but already it is described as a large 
tree. No doubt it will reach an 1m- 
posing size and house many birds in 
its branches. Christmas trees are a 
remnant of Druidism, and many other 
plant observances are found among 
primitive peoples. The ancient Chal- 
daeans celebrated the pollination of 
the date palm as a religious ceremony 
and the Burbankians in southern Cali- 
fornia may restore the palm ritual. 

If Mrs. Eddy was able to start a 
new religion, why should the same 


distinction be denied to Burbank, if 
people rally to his cult? The world 
needs more devotion to life, instead 
of obsession with disease and death. 
An interest in plants leads naturally 
to an interest in people. Good plants 
are of no real use or. satisfaction 
without good people to grow, appre- 
ciate, and enjoy them. Religion that 
does not begin by seeing that life is 
good, certainly is not consistent with 
the Bible or with any right instinct 
of humanity. “One world at a time” 
is not a bad sentiment, except for 
those who do not know what life ts 
in this world. “Another world were 
waste of bliss, for those who find no 
good in this.” 

Burbank was alive to a world ot 
living wonders, and was inspired by 
them to belief in new progress for 
humanity, through better plants and 
animals, better people, and better edu- 
cation, to permit a larger develop- 
ment of human qualities. Even while 
he lived, thousands came to see the 
“Seer of Santa Rosa,” and now that 
he is dead, veneration may be carried 
to any length. His new faith in 
humanity, based on his knowledge 
and love of plants, puts him in line 
with Saint Francis and others who 
have loved the world of living things, 
as well as the world of men. Tradi- 
tion says that even the birds came 
to Saint Francis and that he preached 
sermons to them. ‘The plants grew 
for Burbank and he found a gospel 1n 
the fruits and blossoms. Considering 
the lilies was his text, and he became 
the great evangelist of the flowers. 
Here was a man who seemed to per- 
form miracles with plants, and dic 
not deny it! He even dared to cal! 
his products “New Creations.” 

This figure of speech seems to have 
been taken literally by great numbers 
of religious people, so that Burbank’: 
reference to himself as an “infidel” 11 
a newspaper interview, in January 
1926, brought on an acute religiou: 
controversy. He was overwhelme 
with thousands of letters of protes’ 
or commendation, tears from the de 
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ut and cheers from the scoftfers, un- 

finally he was persuaded to preach 

a church, “‘to help allay the seeth- 
‘2 feelings of narrow bigots.” Dr. 
(lampett assisted in handling the re- 
loious correspondence of this period, 
hich showed that about 9000 people 
had been stirred sufficiently by the 
newspaper reports to take up their 
to work their typewriters. 
The incident shows that the taste for 
miracles 1s stiil strong, and that much 
religious. faith was pinned to Bur- 
bank. He did not avoid the respon- 
sibility. but insisted on replying per- 
sonally to hundreds of the letters that 
called for his special interest or sym- 
pathy. The extra labor and strain 
apparently were too much and_ he 
died a few weeks later. Thus it may 
he said that his declining years were 
sacrificed to his religious convictions 

that he was the first martyr to hts 
new gospel, 


The Miracle of Life 
Life is a miracle not to be denied 
and impossible to exaggerate, an ex- 
alting, engrossing revelation to those 


pens, or 


who have eves tnat can see, and ears 
that can hear. If rehgion requires 


something to wonder at, why torget 
lite? None of the miracles that have 
been reported or imagined as tests of 
faith begin to be as wonderful as the 
facts that we know of life, or more 
impossible to explain by any existing 
knowledge from the physical, “‘ma- 
terial” world. 
The microscope shows us the living 
clls as minute particles of colorless 
cliy, and these particles not only 
onduet the highly complex functions 
t lite, but also contain and transmit 
ecords of millions of Vears ot pre- 
lous existence when structure and 
unction were different from the pres- 
nt. This amazing continuity of life, 
hich we call heredity, 1s well estab- 
shed as a fact, though entirely unex- 
lained. The soft protoplasm is the 
lost durable material, and awaits the 
reat artist who can teach mankind 
le@ uses of heredity. Shakespeare 
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claimed that his “powerful rime” 
would outlast the monuments ot 


princes, but protoplasm survives lan- 
guages and civilizations. [Life already 
is immortal, and in man is_ becoming 
conscious. 


Biology is the premier science, 
Physics and chemistry have had airs 
of finality which were not warranted, 
the recent progress in_ those 
sciences has shown. The lite process 
shows that much 1s still to be learned 
about physics and chemistry. [ook- 
ing for absolutes in matter may be 
as futile as in the world of abstract 
ideas. “‘Nature is infinitely complex 
and therefore we have only to push 
our experience far enough to find that 
our. physical | are  inperfectly 


as 


laws 
stated, and that our physical models 
are inadequate.” 

\We need not wait to explain hfe in 
physical or chemical terms in order to 
see that there are different qualities 
in living things, and that these proto- 
plasmic differences are of first and 
last importance, the alpha and omega 
of our existence as human being’s, as 
well as in plant and animal life. Plants 


are the best feld for learning the 
facts of heredity and appreciating 


their importance. “How can we un- 
derstand laws and institutions, re- 
hgions and customs, without under- 
standing, not merely the nature of 
the creatures that made them, but 
the nature of the stuff out of which 
the creatures are made?” 


Selection Determines the Future 


The technique of improvement in 
the field of biology is very simple and 
obvious, once we are in the presence 
of the facts. Everything depends on 
recognizing, preserving and perpetu- 


ating the desirable characters, of 
plants, animals and men. . The great- 
est of all values is in kind, and in 
keeping to the right kinds. This is 
ancient wisdom as well as modern 
science. A Greek philosopher ex- 


pressed the idea most etfectively in 
three words, /thos anthropou damon, 
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but no English equivalent has been 
found. “Our fashion our fate,” may 
serve as an approach, since nature and 
nurture, habit and habitat, are all 1m- 
plied in ethos, all that goes to the mak- 
ing of kind. 

The Darwinians tried to tell us that 
eood characters necessarily would be 
preserved and increased through an 
inevitable natural selection, but this 


is plainly not true. Selection may be 


eood or bad, depending on which 
characters are preserved. For pur- 


poses of civilization and social pro- 
eress, characters are needed which 
might not contribute to survival under 
conditions of primitive barbarism. The 
continuance of our present civilization 
may depend very acutely on a wider 
understanding of selection and other 
biological factors. The biological 
equipment of the race must keep pace 
with the mechanical equipment, or 
our machines will drag us all to the 
cities and destroy us. Unless the 
world is made conscious of the bio- 
logical factors, other achievements of 
scientific progress are in vain. 

People are different in the same 
ways that plants are different, and it 
is of the utmost importance that we 
learn to recognize and appreciate the 
differences that exist in plants, ani- 
mals and people, from the standpoint 
of selecting and preserving the best. 
At present we are taught to believe 
that people are all alike, instead of 
being led to appreciate the wonderful 
variety in our human nature. Interest 
in humanity would no longer be con- 
sidered as a remote ideal of “altru- 
ism,” but a direct flesh-and-blood 
issue for every one of us, were we 
sufficiently aware of the nature of our 
own existence. 

3urbank made bonfires of rejected 
plants, which to his neighbors seemed 
a strange kind of farming, to raise 
thousands of plants only to destroy 
them, but life is wasted on a vast 
scale in the human species. The cities 
are our human bonfires, and in each 
generation there is a selection of the 
more capable young people from the 
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country for the cities to destroy. Orr 
system of education and social pre.- 
sure is arranged as though the object 
had been to pull out as many of the 
good seedlings as possible and pie 
them up to be consumed. Burbank 
wrote a book about education that 
emphasized strongly the necessity of 
favorable environments for children, 
and recognized that the country is 
“the only place that is truly fit to 
bring up a boy.” People who grow 
up in the country are more likely to 
exercise and develop the ability that 
they ‘have than are people’ who 
grow up in the city. “No boy or girl 
should see the inside of a school house 
until at least ten years old... the 
curse of modern child-life in America 
is over-education.” 


Burbank’s Special Method 


Usually Burbank was described as 
a “wizard,” which was hardly the 
right word, since he did not work by 
charms or incantations. Yet he did 
not disclaim a special “second sight” 
ability in dealing with plants, and his 
belief in peculiar powers of. discrimi- 
nation may have strengthened in the 
later years, after finding that many 
accredited scientists could not use or 
appreciate his methods. Even when 
he tried to explain his procedure and 
showed examples of plants whose dit- 
ferences were obvious and familiar to 
him, visitors might still fail to see 
what he was talking about, and be 
even more convinced that he was a 
clairvoyant or a quack. 

Though very keen in_ recognizing 
differences among his plants, it was 
not Burbank’s habit of mind to form- 
ulate the contrasting characters and 
thus to make himself fully conscious 
of what he saw. The visual and the 
verbal recognition are different act- 
of the mind, and as Burbank com- 
monly performed the one without the 
other, he could remain somewhat 1) 
doubt of the nature of his “special 
powers.” Besides, if the best author:- 


ties tell a man that he is a wonder- 
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worker, possibly he may be excused 
for entertaiming such an idea of him- 
self. 

Burbank’s method of selection as 
applied to trees and perennial plants 
was in advance of the science of his 
time, and has not been fully appre- 
ciated. The first operation in im- 
proving a plant by Burbank’s method 
was to explore the range of variation 


among the young seedlings in_ the 
‘arly stages ot germination. Much 


diversity may be shown in the char- 
acters of the cotyledons and the juve- 
nile foliage, which often is very dif- 
ferent from that of the adult plants. 
Series of seedling variations were se- 
lected and grown in order to learn 
the types of seedlings which would 
give the best promise of desirable 
variations in adult characters. If it 
appeared that larger fruits were to be 
expected from broad-leaved seedlings, 
quantities of seed were planted and 
the seedlings goie. over to obtain 
large numbers of ‘broad-leaved plants, 
to multiply the chances of finding 
valuable forms. 

The destruction of vast numbers of 
rejects was the feature of Burbank’s 
experiments that greatly impressed 
the public, but the secret of his suc- 
cess was in the still greater numbers 
that were eliminated in advance by 
seedling selection. Other features of 
Burbank’s technique have been well 
appreciated, notably his extensive use 
of budding and grafting to determine 
as quickly as possible the fruiting 
characters of the seedlings that were 

rown, but seedling selection was 
the underlying principle of Burbank’s 
work, and has received little atten- 
tion, even from those who witnessed 
his experiments and gave favorable 
reports. 

Jordan says in the “epilogue” of 
the present book that Burbank “could 
forecast almost instinctively the fu- 
ture of even a tiny seedling.” But it 
is plain that the millions of worthless 
stalks would not have been grown to 
make bonfires if it were known be- 
forehand which of the small seed- 
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lings would be the best. A good bi 
logical principle was being develops 
and followed, not a mysterious “i 
stinct.” By giving attention to va: 
iations in seedling characters, Bu 
bank was greatly increasing his 
chances of finding variations in aduit 
characters, though he was still taking 
chances which made it necessary to 
erow the variant seedlings in as laree 
numbers as possible. 


— 


Kellogg also refers to seedling se- 
lection by Burbank, but describes a 
later stage of the process, after the 
plants had made woody growth and 
no doubt were beginning to 
some of their adult characters. “| 
have seen Luther Burbank, one of 
whose special qualifications for plant 
breeding is an unusual capacity for 


show 


such discrimination, crawling about 
on his hands and knees among’ the 


thousand little seedlings in a_ plant 
bed all derived from a single crossing, 
and selecting the few that he wishes 
to live and reproduce’ themselves, 
while the others go to the bonfire.” 
Differences of ieaves. spines or branch- 
ino habits were also. significant. to 
Burbank, and allowed him to thin out 
his beds or nursery-rows without 
waiting for the fruits. 

It was only by reducing the num- 
bers of plants as rapidly as possible 
that the occupation of producing new 
fruits could be made profitable. [lun- 
dreds or thousands of times as mutch 
space and labor might have been re- 
quired to raise all the seedlings to 
maturity and make the selection on 
the basis of the adult characters. .A> 
compared with depending upon. the 
chances of good seedling trees turn- 
ing up in woodlots and hedge-rows. 
Burbank’s system for finding © his 
“new creations” was a wonderful ad- 
vance. 

Characters Vary Together 

Correlations of 


particular = char- 


acters are sometimes found, and n» 
doubt enabled Burbank in some cases 
to pick good seedlings in advance. 
even at early stages, but a gener: | 
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AN EXAMPLE OF SEEDLING VARIATION 


Figure 3 


Leaves of two seedlings ot the Para 


Rubber 


Tree (Hevea brasiliensis), showing 


variation in width of early leaves. This is the kind of variation that Burbank used in select- 


ing his seedlings. An examination of many seedlings would show him what might be 
called the normal range of variation. By selecting seedlings that exceeded this he obtained 


ereater variation in the plants he saved than would have been obtained in a random. stock 


of seedlings. 


correlation of variations is also to be 
recognized, in the sense that changes 
In One character usually are accom- 
panied by changes in other characters. 
In other words, variations tend to ap- 
pear in groups, and may be described 
as symphanic or syndromic, like the 
varying combinations of symptoms 
that show the reactions of different 
constitutions to the same diseases. 
Variations in single characters are 
assumed in many text-books but in 
reality are seldom found, and the as- 
sumption is misleading, though sup- 
posed to simplify the study of genetics. 


(he mathematical explanations are 
simphfied but the biological facts are 


Where one character has 
other 


( verle »¢ yked. 
been 


changed, characters are 
likely to be affected. One teature 
may attract special attention, but 
usually other differences are = tound 


when careful comparisons are made. 
Thus the variations in seedling char- 
acters afford a_ practical indication 
that variations in adult characters 
may be expected by raising variant 
seedlings. 

The practice of seedling selection 
may be described as a use of correla- 
tions, though not of the kind that 
have been the subject of mathematical 
investigations. If Burbank had _ stop- 
ped to demonstrate the relations that 
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he believed in, his work as a plant 
breeder might not have been done. It 
he was little understood, it was be- 
cause science was backward in recog- 
nizing the facts with which he 
worked, which are difficult to present 
or to formulate, so as to convince 
those who do not have direct knowl- 
edge. The diversity of nature still 
is a closed book, even to many biolo- 
What Burbank did was simply 
to explore this diversity in his chosen 
field, and he did this more competently 
and extensively than any of his pre- 
decessors or contemporaries. 

Lnquestionably, Burbank = saw 
plants as few others see them, even 
among those who have special train- 
ing and standing as_ plant-breeders. 
It was this ability to see the plants 
for himself that enabled him to find 
so many new torms and gave him 
standing with many men of science, 
though others took him for a char- 
latan. Popular confidence was shaken 
when some of his most-heralded nov- 
elties proved disappointing, like the 
“\Wonderberry” and the “Spineless 
Cactus,’ or when he claimed “dis- 
coveries” that could not be substan- 
tiated, as crossing corn and sorghum, 
or developing corn from teosinte. He 
assumed that he could tell the par- 
entage of chance hybrids, taking no 
account of the enormous extra-par- 
ental diversity that commonly appears 
in the perjugate generations of wide 
CTOsses. 

No doubt his assurance increased 
with the success and prominence that 
he attained, so that he was satisfied 
with his own opinions even in matters 
Where others had obtained more defi- 
nite information. To be told of other 
spineless cacti in the Tropics, or that 
his cactus grew spines when planted 
in the desert, did not mitigate his 
claims. Nor was. sufficient allowance 
made for varieties developed in the 
genial climate of Santa Rosa, which 
might behave abnormally in other re- 
gions, The Shasta daisy in California 
is a flower to be grateful for, but 
disappointed gardeners in other parts 


O1Sts, 
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of the country have called it “Shyster 
daisy.” 

Of course it is difficult to concede 
the grace of ordinary mistakes to one 
who seems to be claiming a unique 
or miraculous power, and especially if 
such claims appear to be made for ac- 
vertising purposes. Mistakes and 
miracles are discordant, conflictiny 
ideas. As long as confidence is un- 
shaken we believe everything; but 
when the oracle fails we deny or dis- 
trust everything. T[aith clings to an 
absolute, and draws strength from 
objections. A “Devil's Advocate” 
was considered necessary to. the 
church procedure of canonization. 
Without the detractors, faith could 
not be tested and the cult established. 
It will abate nothing of Burbank’s ulti- 
mate sainthood to have been treated 
invidiously, or even suspected and ac- 
cused by some of his contemporaries. 
The worst detraction may be that he 
was a good business man, but even 
this may be overlooked in the presen: 
commercial age. Genius as an ad- 
vertiser will not be denied him, anc 
he used it to put his plants betore the 
world. The work of Van Fleet, for 
‘xample, in actual production of use- 
ful new forms may equal or exceed 
that of Burbank, but Van Fleet did 
not draw the spot-light. He was a 
shy Burbank. 

[It is nothing against Burbank or 
Van Fleet that many of their finest 
productions may be little used or lost 
entirely, as we are still in a crude 
age when only the commercial values 
are considered. A poor peach that 
ships well is grown on thousands ot 
acres by people too indifferent to life 
to grow even a few trees of good 
peaches for their own use. 

The mistakes that Burbank made 
Inay even serve in the future to en- 
hance his reputation for devotion to 
science, by showing that his handicap 
was greater than he knew. = [gnor- 
ance may keep us afloat when more 
knowledge would overwhelm us! We 


can see that many of Burbank’s view; 
were not strictly scientific, but the 
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cientific inhibitions might have kept 
im from doing what he did. He 
vas a practicing biologist rather than 

theorist or formal investigator, and 
yas satisfied to use the knowledge 
that came to him in his own work 
without waiting to have it formulated 
and explained to others, or even to 
himself. He worked lke an inventor 
to produce plants, not as a research 
specialist to produce information. The 
obligation of keeping complete rec- 
ords for scientific use would have 
prevented most of the work that led 
to his practical achievements. A man 
must have some confidence in himself 
if he is to hold any course that his 
contemporaries are not ready to ap- 
prove, and Burbank’s religious ideas 
are of a piece with his plant work. 
Projecting his own interest and ex- 
perience with plants, he looked for- 
ward to a world of people who could 
appreciate his work and share his sat- 
isfactions. If he was something of a 
quack, he was also something of an 
apostle. 


There are, throughout society, men, 
and they are generally men of unusual nat- 
ural powers, who, after gaining a little un- 
assimilated education, launch out for them- 
selves and set up as authorities on their own 
account. They are, perhaps, the successors 
of the old astrologers, in that what they seek 
to establish is some personal professorship 
r predominance. The old occultism and mys- 
tery was resorted to as the most obvious 
device for increasing the personal importance 
of the magician; and the chief difference 
today between a regular physician and a 
juack is, that the quack pretends to know 
it all. 

srigham 


Young and Joseph Smith were 
men of 


phenomenal capacity, who actually 
nvented a religion and created a community 
oy the apparent establishment of supernatural 
ind occult powers. The phrenologists, the 
venders of patent medicine, the Christian 
Scientists, the single taxers, and all who 
proclaim panaceas and nostrums make _ the 
“ame majestic and pontifical appeal to human 
‘ature. It is this mystical power, this re- 
gious element, which floats them, sells the 
Tugs, cures the sick, and packs the meet- 
Ngs—CHAPMAN, JoHN Jay, “Emerson and 
ther Essays. 1899, pp. 1223. 


(he appeal to human nature is what 
ne critics do not understand or for- 
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give, and they ascribe it to a conceit 
or assurance consciously assumed as a 
‘device for increasing the personal 1m- 
portance of the magician”. Burbank 
was no “pontifical” person, but he was 
deeply devoted to his work, was sure 
of what he was doing, and had a con- 


vincing, engaging personality. No 
character and equipment can be so 


evenly balanced and symmetrically de- 
veloped as to appear perfect from every 
angle of criticism. One critic sees 
weakness where another sees strength. 
To some writers Whitman was a quack 
poet, and Lincoln a quack statesman. 
If Lincoln had not been sacrificed the 
world had taken much longer to decide 
his eminent worth. 

Imperfections of the vehicle are not 
considered, once a great service has 
been performed and appreciated. Rous- 
seau. was scarcely more than a vaga- 
bond, by his own account, but he had 
a sensitive spirit and a ready pen, and 
was able to plant in his writings new 
seeds of liberty and progress. Rous- 
seau’s appeal to human nature had an 
immense vogue that undoubtedly 
changed the course of history, and had 
its effect in a few years. Jefferson's 
Declaration of Independence would not 
have been written without Rousseau, 
and lLatayette would not have come 
to America to fight in the Continental 
army. Nor would La Favette have sent 
Washington the key of the Bastile, 
which still hangs at Mount Vernon. the 
most eloquent gesture in history. 

A man who attains eminence chal- 
lenges the world to an understanding 
and starts an endless debate. Htstory 
and biography consist largely of eftorts 
that have been made to explain or dis- 
credit greatness. Contradictory theo- 
ries are elaborated regarding the same 
personalities. If we who have known 
3urbank, heard his doctrine and wit- 
nessed his work among his plants are 
unable to reconcile our views, what 
limit can be placed to credence or con- 
troversy in future generations? The 
world made a path to his door. and 
Burbank had something to show them! 
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Fervent disciples can build structures 
of tame even with less material than 
the Burbank traditions afford. 
Burbank may be hailed as the mod- 
ern Prometheus who has prevailed with 
the gods and brought to earth the 
sacred fire of a new devotion to life. 
“Tlim neither fear of the Gods, nor 
thunder bolts, intimidated, nor portents 
in the skies, but rather roused the in- 
nate courage of his soul, that he should 
be the first to break down the jealously 


guarded portals.” Announcing new 
creations sounded like sacrilege to 
many, as when [franklin dared to fly 


his kite into the thunder-clouds. 

It was a low opinion of the gods 
that they were jealous of human ef- 
forts to understand the forces of nature. 
To deal blindly and unconsciously with 
the issues of life certainly is no virtue, 
but only a remnant of superstition. 
Blood rites and burnt offerings are of 
the past, but many still believe that it 
is a virtue to close the mind to knowl- 
edge, and especially to the knowledge 
of lite. It is a great service to hu- 
manity to break the spell of ignorance 
that has clouded our minds in the past. 


The romantic career of Burbank 
may mark a significant change in the 


progress of scientific agriculture, which 
may be out of all proportion to Bur- 
bank's actual achievement. It is not 
necessary to believe that Burbank tried 
to deceive anybody or that he deliber- 
ately staged himself as a wizard or a 
prophet. To go on doing something 
that others do not understand creates 
an air of mystery, and doubts may 
only be thickened by efforts to explain. 
Jurbank took his own way in the world 
and lived for the most part a solitary 
life. centered om a special talent and 
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purpose that for many years was no 
shared or appreciated by any of hi 
local contemporaries. Men who ar 
thus devoted are not afraid to stanc 
out by themselves, alone on the hori. 
zon-line of humanity, holding to what 


they see, though nobody else sees i 
The few who are able to make good 


in such undertakings naturally becom« 
the symbols of the new achievemeni 
that they represent, whether it 1s a 
new idea established in the minds of 
men, new lands discovered by a Co- 
lumbus, or new riches in the world oi 
plants. No naturalist or plantsman 
since Darwin has a tithe of the emi- 
nence of Burbank. Many other names, 
Galton, Mendel, Weismann, Pierson, 
Bateson, are better known in = science, 
but fame is a public reflection, not an 
esoteric respect. 


As a worker in applied — science, 
3urbank may be placed with = other 
Americans whose originality and re- 


sourcefulness have led to notable dis- 
coveries, as Franklin, Fulton, Morse. 
sell and Edison, but none of these 
men has attracted a religious following. 
Another association for Burbank 1s 
with poets and nature-writers like Bur- 
roughs, Whitman, Thoreau and Emer- 
son, but even in this group the zeal 
of a religious movement has not been 
generated. The talent for literary ex- 
pression was not highly developed in 
Surbank, but he was more serviceable 
than many writers. literature tries to 
reflect life, but biology means that we 
eo in at the door of a new conscious- 
ness and see the world as it is. The 
discovery of nature 1s going forward 
slowly. Only a few hi irdy spirits have 
at hon 


settled and declared themselves 
in the new country. 
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GENETIC AND METABOLIC SEX- 
DIFFERENCES 


The Manifestation of a Sex-Linked Trait Following Skin 
Transplantation 


C, H. DANFORTH 


Department of Anatomy, Stanford University 


- 


[lif essentiat features of sex- 
linked inheritance in the’ fowl 
established by the researches of 
sateson®, Davenport®, Serebrovsky"”, 
Warren'! are satisfactorily explained, 
at least to the geneticist, on the 
basis of the 


W’Z-ZZ theory of sex 
determination in birds.* Hlowever, pos- 
sible cases of sex reversal (Crew?) 


and the weigh: of the metabolic theory 
of sex (Riddle*’) would seem to lend 
a certain importance to any evidence 
which might bear on the general ques- 
tion of the development of characteris- 
tics associated with sex. This is the 
reason for recording the specimen 
shown in Figure 4. 


This fowl resulkzed from a cross be- 
tween a Bantam female and a Rhode 
Island Red male. When one day old, 


she received a skin graft from a newly 
hatched chick whose mother was a 
Plymouth Rock hen mated to the same 
Rhode Island Red male. The donor 
of the graft was lost while voung, so 
that no opportunity was afforded for 
an anatomical determination of its sex, 
but there is no reasonable doubt that it 
was a male. All chicks from the same 
mating which survived agreed with the 
results of the classical genetic experi- 
ments bearing on the heredity of sex- 
linked characters in that the males 
were barred, essentially like ordinary 
Plymouth Rocks (Agar'), while the 
females were black with a trace of red. 

The result of this cross is explained 
on the ground that neither of the two 
sex. chromosomes, ZZ, of the male 
parent carried the dominant gene P for 


barring, as was shown by the unbarred 
pattern, while the single Z chromosome 
in the 117Z complex ot the temale did 
carry this gene as revealed by the uni- 
formly barred pattern. Consequently, 
since a female chick receives the single 
Z chromosome from her father, while 
a male chick receives a Z chromosome 
from each parent, the males from such 
a cross as this are barred, being hetero- 
zygous tor the /? gene, while the fe- 
males, lacking such a gene, are not 
barred. This type of sex-linked trait 
was made use of by Greenwood! in 
controlling his tests of the possible ef- 
fects of testicular 
embryos. 


hormones on. chick 

Probably no geneticist would ques- 
tion the validity of Greenwood’'s § rea- 
soning, but it might be argued from 
the viewpoint of the metabolic theory 
of sex that in a Plymouth Rock by 
Rhode Island Red cross the black 
plumage of the female and the barred 
plumage of the male are conditioned 
by different levels of metabolism in the 
two sexes. There is an adequate 
genetic refutation of such a suggestion, 
and the present case furnishes a 
‘metabolic’ one. The female recipient 
of the graft is herself of fairly uni- 
form color and entirely without barred 
feathers of her own. The graft which 
has grown on her back since the dav 
of hatching is covered with large typi- 
cally barred feathers, clearly shown in 
the photograph. When it is recalled 
that at the time the transplant was 
made none of the feathers that de- 
veloped later on the graft existed other 


*In birds the female has unlike sex chromosomes, designated ]I’Z, while the male has 


two Z chromosomes. 
male has unlike sex-chromosomes 


(\Y), 


This is exactly the opposite of the situation in mammals, where the 
while the female has two V-chromosomes. 
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Figure 4 

A pullet from a Bantam * Rhode Island Red cross. The graft cn its back from a (male) 
individual of Barred Plymouth Rock and Rhode Island Red crigin, shows the differenc: 
in the behavior of a secondary sexual character and a sex-linked character following artificial 
“sex reversal.” The feathers on the graft are round in outline (a secondary sexual char- 
acter) as a result of the influence of the female host, but barred in pattern (a sex-linked 
character) because of the origin of the graft from a male. See Figure 5. Had the host 
been male, the feathers would have been narrow and elongated; had the donor been female, 


~~ 


ee ee 


CE Re eee RE re nell AE i ll I Pe paint, PPL Rn A ee 











> eee 





they would have been black. 


than as the merest rudiments, it will 
be apparent that skin of the genetic 
formula Bb can exist, virtually as a 
part of a female soma, throughout the 
period of feather development and still 
produce feathers such as could not have 
been produced by a sister of the donor. 
It may be added, incidentally, that as 
might be expected, pieces of skin from 
males of the formula BB have regu- 
larly produced barred feathers when 
crafted on female hosts. 

Geneticists who have questioned the 
adequacy of the metabolic theory of 
sex have argued that for a crucial test 


of sex reversal, 


individuals should be 
used in which a clearly defined sex 
linked trait is present (Babcock and 
Clausen*). The case here reported in 
some respects meets this demand, since 
with reference to the graft, what hap- 
pened was a complete sex reversal o! 
the rest of the organism. That is, 

piece of skin covering a part of th 
back of a newly hatched male chic! 
suddenly found itself occupying a simt 
lar relation to a female chick and con 
tinued its development in the nev 
milieu without acquiring the type o 
coloration that would have develope 
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Skin Transplantation and Sex-Characters 
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SEX-LINKAGE AND SEX-CHARACTERS CONTRASTED 
Figure 5 

Two feathers from pieces of skin grafted on male hosts. 

lonor, B from a barred male donor. 

linked character; its shape is typically male 

ieathers from the fowl shown in Figure 4, C developed from the host’s own skin (female) ; 


Af left: 


/) trom the grafted male skin. 


had it been female at the start. This 
result lends weight to the expectation 


1} the geneticist that a sex reversal 
ccuring subsequent to the zygotic 


period should be characterized by the 
sex-linked traits of the other sex. 
Although this sex-linked trait was 
not affected by the transplantation, a 
secondary sexual character was com- 
letely reversed, for in this, as in many 
omparable experiments, the endocrine 
ondition of the host or, what is per- 
aps the same thing, her metabolic 
evel, did cause the feathers to assume 
he female form, which, it will be re- 
led, is quite different ‘from that 


Breas 





A trom a black temale 


The female feather (A) has retained its color—a sex- 
a secondary sexual character. 


At right: Two 


Here the shape of the feather is typically female, but the 
leather from the male donor retains its barring. 


which they would have had if this piece 
of skin had developed on its original 
owner. This is evidence from another 
angle that sex-linked characters are, in 
effect, simply racial traits and may be 
expected to behave in skin transplan- 
tation as do other racial peculiarities 
(Danforth and Foster’). In this re- 
spect they are clearly contrasted with 
secondary sexual characters. 

The recapitulate, Figure 4 shows a 
pullet from a Bantam & Rhode Island 
Red cross. The graft on its back, from 
an individual of Barred Plymouth 
Rock and Rhode Island Red _ origin, 
shows the difference in the behavior 








RF 


of a secondary sexual character and 
a sex-linked character following arti- 
ficial ‘sex reversal’. The feathers on 
the graft are rounded in outline (a 
secondary sexual character) as a re- 
sulk of the influence of the female 
host. but barred in pattern (a_sex- 
linked character) because of the ori- 
ein of the graft from a male. Had the 
host been male, the feathers would 
have been narrow and elongated; had 
the donor been female, they would 
have been black. 

This experiment supports the = ex- 
pectation that a trait which is_ sex- 
linked should not be influenced, as are 
secondary sex traits, by sex reversal. 
It does not raise any question as to the 
metabolic regulation of sex nor suggest 
a doubt as to the fundamental compat- 
ibility of the metabolic and chromosome 
theories. But it does serve to empha- 
size again the value of sex-linked traits, 
in «conjunction with ordinary — sex 
characters, as indicators in experiments 
designed to study sex reversal. 


Literature Cited 
g AGAR, W. Ml 


plumage 
poultry. 


Experiments with certain 
colour and_ pattern 


factors 1n 
Jour. Genetics 14:255-272. 1924. 


The Journal of Heredity 


2. BaBcocK and CLAUSEN. 


relation to agriculture. 2nd ed. 

3. BATESON, W.  Mendel’s 
heredity. 1913. 

4. Crew, F. A. E. Studies in intersexual 
ity [Il—Sex reversal in the fowl. Pro 
Roy. Soc. B 95:256-278. 1923. 

5. Danrortu, C. H. and FRANCES Foster 
Skin transplantation as a means of analyz 
ing factors in the growth and production «©: 
feathers. Proc. Soc. Exp. Biol. and Med. 


25:75-77. 1927. 


6. DAVENPORT, C. B. Inherited character 
istics in the domest.c fowl. Carnegie Institu 
tion of Washingten, Publication No. 121. 
1909, 

7. GREENWOOD, A. Gonad grafts ino em 
brycnic chicks and their relation to sexual 


Genetics i 
1927. 


principles © 


dimorphism. British Jour. Exper. Bio!. 
165-178. 1925. 
8. Ripp_e, ©. Differential survival o1 


male and_female dove embryos in increased 
and decreased pressure of oxygen: a test C1 
the metabolic theory of sex. Proc. Soe. 
exper. Biol. and Med. 17 :88-91. 1920. 

9. . Procfs and implications ot 
complete sex-transformation in animals. | ‘er- 
hand! d. J. internattonalen Kongresses  ¢. 
Sexualforschung. 1:193-218. 1927. 

10. SEREBROVSKY, A. S. “Somatic segrega- 
tion” in domestic towl. Jour. of Genetics, 
16 :33-43. 1925. 

11. WarrEN, D. C. 
feathering in peultry. 
13-18. 1925. 





Inheritance of rate of 
Jour. Heredity, 10: 


CORRESPONDENCE 


Corrections in Serebrovsky Abstract 


” a letter just received from Sere- 
brovsky, he asks me to transmit to 
you the following note for publication 
in the JOURNAL as a reference to my 
abstract of his paper on the ‘Genetics 
of Leg Feathering’ in the March, 
1929, number: 

“The ‘Genetics of the Domestic 
owl’ required three years for print- 
ing, 1923-1926, and some of the tables 


were corrected according to new data 
which accrued while the manuscript 


was passing through the press. Con- 
sequently, in some places the text and 
the tables do not agree. All of the 
numbers in the table at the bottom of 
page 114 (JouRNAL or Herepity, Vol- 


ume 20) are correct, as well as the 
percentages calculated from Table II. 
The percentages calculated ‘from the 
text are based on fewer 
end should be replaced by the percen- 
tages as calculated from the table. In 
the table at the bottom of page 116 
(JOURNAL OF HerEbITy, Volume 20) 
in the first line instead of 388 and 23.6, 
should be 28 and 33.6. The correct 
numbers in the last line of this Table 
should be 12, 438 and 33. On _ page 
118, 15th line, at the right, totals ot 


65:20 are correct instead of 95:17. the 


last total being due to typographical 
errors in the original table.” 


C. Dux. 


Columbia University. hie 
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A Note on Lambert's Mosaic in the Fowl 


No a recent number of this JOURNAL 
20: 167-169) Dr. W. V. Lambert 
has described a most interesting case 
of an animal mosaic in which a fowl 
was White-skinned on the left half of 
the body and = vellow-skinned on the 
right. He considered: the most plaus- 
ible explanation of the abnormality to 
be that it arose from non-disjunction, 
at an early cleavage, of the pair of 
chromosomes carrying the genes for 
vellow or white skin colour. This as- 
sumption presupposes that the bird was 
heterozygous for skin colour. The evi- 
dence trom two similar cases suggests 
that his alternative explanation,—that 
of a gene mutation—is somewhat more 
likely to be the correct one. 
lf it were a case of non-disjunction, 
ene would expect that in addition to 
the factor tor waite skin, the chromo- 
some lost from the cell giving rise to 
the vellow side would also carry other 
venes. Phe loss of some of these, par- 
ticularly those affecting the size of 
the whole organism or any part thereot, 
would also be expected to be shown as 
well as the absence of the dominant 
vene itor white skin. It would be ex- 
pected, therefore, that the yellow halt 
would be smaller than the white side 
or would be in some respects dispro- 
portionate. 
exactly such a case has recently 
heen deseribed by Crew (Jour. Genet. 


20: 179-186). \ male towl from a 
mating of light Sussex female * Rhode 


Island Red male (and therefore hetero- 
yvgous for white and yellow skin) was 
found to be not only vellow in one 
lee and white in the other, but also to 
have bones distinetly smaller on the 


vellow side than the corresponding bones 


on the white side. The difference in 
‘ize between the two halves of the 
»ody was almost equal to that normally 
cXIsting between males and females, al- 
though some bones were more affected 
than others. All these facts are in ac- 
ord with the explanation suggested by 
Crew that the condition arose from 
non-disjunction of the chromosomes 


carrving not only the gene for. skin 
colour but also enough size tactors 
to produce the marked lateral asyvm- 
metry of the skeleton. 

Somewhat similar is the case de- 
scribed by Mackin (J. -.awper. Zool. 
98 :355-368) in which a_gynandro- 
morph towl had not only testicular tis- 
sue on the right side and ovarian tissue 
on the left, but also differences in size 
between bones of the right and lett 
limbs which the present writer has 
shown (Poultry Sci. 8:202-218) repre- 
sented very closely the normal sex 
dimorphism in the appendicular skele- 
ton of the fowl. From this case, ap- 
parently a true gynandromorph, it was 
evident that the loss of the sex chromo- 
some from one side also meant the loss 
of those size factors which normally 
bring about the differences in size be- 
tween male and female skeletons. 

These two cases indicating a relation- 
ship in the fowl between chromoscme 
aberrations and size disturbances are 
in accord with our knowledge of modi- 
heations in size occurring in polyploid 
plants and animals and in cases of 
gynandromorphism in insects. Crew’s 
case is quite consistent with the view 
that early non-disjuncticn of — the 
chromosomes carrying the gene for 
yellow or white skin colour is asso- 
ciated with marked size disturbances. 
Lambert makes no mention of size dif- 
ferences between right and left sides 
of his mosaic, nor are any evident 
from the photograph. 

In view of these facts, it seems more 
likely that this abnormality arose from 
a mutation in the skin colour gene at 
some time in early cleavage. From 
Lambert's description and from the 
fact that the earlobes appear more 
completely white than would be ex- 
pected in a hybrid between a Leghorn 
and any white-skinned breed (practi- 
cally all of which have red ear-lobes) 
it appears most probable that the fowl] 
was a Leghorn and therefore homozy- 
vous for vellow skin. If such were 
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the case the mosaic represents a domi- 
nant somatic mutation (from ww to 
HW’w). However, lambert points 
out, if the fowl were heterozygous for 
skin colour and a recessive mutation 
had occurred in the //’ gene, the same 
effect could have been produced. 


als 


The similarity and the difference 
between Lambert's and Crew’s cases 
both having lateral asymmetry with 
respect to skin colour, but only one 
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case exhibiting irregularities in size- 
suggest that the presence absenc 
of such irregularities should be a valu 
able aid in distinguishing between ani 
mal chimaeras resulting from non 
disjunction of chromosomes and_ thos 
arising from factor mutations in 
matic cells, where either phenomeno: 


Or 


SO) 


Bison in Alaska 


The introduction of buffalo into 
Alaska is an experiment that is being 
watched with much interest by wild- 
life conservationists. “Twenty-three of 
these animals were shipped from the 
National Bison Range, Montana, to 
the Territory by the Alaska Game Com- 
mission in June, 1928 through an ap- 
propriation made for the purpose by 
the Territorial Legislature. Nineteen of 


them were liberated near McCarty, 
Alaska, and ifour were held at the 
Reindeer Experiment Station of the 


siological Survey of the U. S. Depart- 
ment of Agriculture at Fairbanks for 
experimental purposes. 

In a recent report to the Biological 
Survey, L. J. Palmer, in charge of the 
reindeer station stated that up to Jan- 
uary 9 the buffalo were located on Jar- 
vis Creek, not far from where they 
were liberated, and were feeding to a 
large extent on wild vetch. Thev seem 
to ‘have adapted themselves to the 
country, he said, and to be doing well. 
On February 18 the herd was reproted 
on Clear Water Creek, 9 miles from 
McCarty, a stream that has open water 


has occurred at an early stage oi 
ontogeny. 

_ ; F,. B. Hutt. 
(University of ATinnesota. 

throughout the winter and a_— good 


growth of brush and grass. The Alaska 
Game Commission has hay stored at 
McCarty for feeding the buffalo ii 
necessary, but up to mid-February the 
animals were finding sufficient food and 
were in good condition, although there 
had been some unusually heavy snow- 
falls. 

The buffalo retained at the reindeer 
station are each fed at the rate of 15 
pounds of hay a day, and are in ex- 
cellent condition—round and fat. The 
winter has been unusually mild at the 
station, but during one brief period 
when the temperature ranged from 30 
to 40 degrees below zero with high ‘thu- 
muidity—it was noted that the animals 
were covered with hoarfrost, and as 
soon as they finished feeding at the 
corrals each morning, they would im- 
mediately seek an upper sheltered hol- 
low in the middle of one of the pas- 
tures or the top of a warmer adjoin- 
ing ridge. During warm weather the 
buffalo remain near the feed troughs 
at the corrals. On the range, when not 
grazing, thev seek shelter in the forest. 














Pe ee ee eee 


— 








we take Geel neat eee ate 


ee Se Oa 


IE RI BRE RR ELE EL AEA AF 


Po ig LE ts 


peslnintine Sa Sein PAST 





p 
s 
4 
3 
7 
5 


x 
s 





51Ze€- 
ysenc: 
valu 
1 ani 
non 
thos: 
lh SO 
nenol 


re } 
43 () 


1UTT. 


FOU 
Alaska 
red at 
alo if 
rv the 
od and 
1 there 
snow- 


4ndeer 
of 15 
In exX- 

The 
at the 
period 
“om. 30) 
gh ‘hu- 
inimals 
and as 
at the 
id im- 
ed hol- 
ne pas- 
adjoin- 
yer the 
troughs 
hen not 
forest. 


. 
ee a 





THE MORPHOLOGICAL NATURE OF 
TEOPOD CORN 


PAUL 


WEATHERWAX* 


Indiana University 


PECULIAR hereditary anomaly 

of the maize plant has been re- 

ported by Lindstrom under the 
name Teopod.; This is of interest 
not only as one of the few domunant 
variations from the usual nature otf 
the plant, but also because of its strik- 
ing appearance and the large number 
of more or less independent parts at- 
fected. What is known of its history 
indicates that it originated recently in 
a variety of ordinary field corn. Lind- 
strom regards it as improbable that it 
has resulted in any way from crossing 
with teosinte. Although self-pollina- 
tion is not easily accomplished either 
artificially or in the field, he gives con- 
vincing evidence that the entire aggre- 
eation of aberrant characteristics 1s 
inherited as a unit. 

Since its first appearance the plant 
has been propagated by open pollina- 
tion in the field, and, because its pollen 
does not naturally become functional, 
descriptions are based upon heterozyg- 
ous individuals. The writer secured 
seed of this variety from Lindstrom 
and has had plants under observation 
in the field for three seasons. Since 
many striking features were not 1n- 
cluded in Lindstrom’s description, it 1s 
thought that a more detailed account 
will be of interest. 

It is difficult to give any general de- 
scription of the mutant because many 
of its characteristics are inconstant. 
it may be said, however, that most of 
ts peculiarities are visibly similar to 
the various anomalies that have been 
drought out in maize in recent vears by 
nbreeding. In the manner of branch- 
ng, and in the appearance of the pis- 


ble, 


tillate branch the plant resembles teo- 


sinte. The ear resembles that of pod 
corn. It was because of the combina- 
tion of these characteristics that the 


mutant was named teopod. The tollow- 
ing characteristics are relatively con- 
stant, occurring in practically every 
plant that shows any phase of the an- 
omaly : 

1. The plant branches freely at the 
base, much in the same way as teosinte 
or as some of the varieties of maize or- 
dinarily regarded as primitive. 

2. The leaf blades are long and slen- 
der, particularly those near the top ot 
the plant. (Figure 6.) 

3. The terminal inflorescence (Fig- 
ure 6) is often a simple spike-like 
raceme, covered with long bracts, in 
whose axils the spikelets are borne 
singly or in pairs. In the axils of the 
lowest bracts the pairs of spikelets are 
often replaced by short spikelet-bear- 
ing branches of various types. 

4. Between the pistillate branch and 
the terminal inflorescence the number 
of nodes of the main culm is greatly 
increased, and the leaves are clustered 
in short spirals or even in whorls. At 
the same time the culm has a zig-zag 
form similar to that described in con- 
nection with another mutation.£ The 
“husks” enclosing the ears, particularly 
the terminal one, are also greatly in- 
creased in number. In a few ears 
lected at random actual counts showed 
as many as 65 to 75 husks. The large 
number of leaves on the main stem and 
on the ear-bearing branch can better be 
explained by assuming an increase in 
the number of nodes rather than an 
increase in the number of leaves at 


~~ 


*Publication No. 35 of the Waterman Iistitute for Scientific Research, Indiana University. 


tJournal of Heredity 16:135-140. 1925. 


tEyster: Journal of Heredity, 11:349-357. 
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PORTION OF A TEOPOD PLANT WITH THREE BRANCHES 
Figure 7 


Keach bears one terminal and several lateral “ears.” Each of these three branche: 
equivalent of an ordinary ear, together with the branch that bears it. 
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BRACTS PRODUCE “PODDED” 
APPEARANCE 


Figure 8 
An “ear,” showing the large bracts sub- 
tending pairs of grains and giving the ear 
the “podded” character. In ordinary pod 
corn the enlarged glumes and lemmas give 
the same appearance to the ear. 


each node. The expression “prolitera- 
tion of leaves,” as used by Lindstrom 
and by others in speaking of the husks 
of the ordinary ear, is ambiguous, or 
at least indefinite. 

5. The pistillate shoot may bear 
small ears at several of its nodes, as 
well as the one at its end, which 1s 
of about the same size as the lateral 
one (Figures 7, 8). 

6. The bracts, which are present as 
rudiments below the pairs of spikelets 
in the normal plant, are well developed 
in this mutant. Sometimes they are as 
much as five or six inches long and 
have well-developed blades. In the stam- 
inate inflorescence they enfold the spike- 
lets, and they are almost always so 
long that the stamens are not exserted 
at flowering (Figure 94). Because of 
this, the pollen cannot escape, and a 
teopod plant seldom becomes the male 
parent of a new individual. In the ear 
(Figure 8) the corresponding bracts 


of Heredity 


each subtend from one to four grains, 
which are produced in a pair of spike- 
lets. It is mainly to them that the ear 
owes its “podded” appearance, and less 
often to enlarged glumes and lemmas 
as in ordinary pod corn. 

Many other characteristics such as 
the tollowing are less constant, occur- 
ring in only a part of the spikelets of 
any one plant, or being more pro- 
nounced in some individuals than in 
others : 

1. In both inflorescences of almost 
any plant may be found various degrees 
of sexual modification between monoe- 
cism and monoclinism. 

2. A pistillate flower may have one 
or all of its rudimentary stamens _ re- 
placed by carpel-like structures bearing 
long silks with normal stigmatic hairs 
(Figure 9H). This suggests the condi- 
tion seen in some “defective” types.* 

3. The lower flower of the pistillate 
spikelet may develop a grain, as in 
Country Gentleman sweet corn. This 
has been tound to be the correct expla- 
nation of all cases examined where 
more than two grains are present in the 
axil of anv one bract on the ear. 

4. The style is sometimes three- 
parted, the three parts being united in 
various ways tor all or only a part of 
their length (Figure 9/7). This is in 
accord with the theory that the grass 
pistil is tricarpellary. 

5. The lemma or the palea may be 
elongated into a hairy, style-lke awn 
having one or two vascular bundles ( Fig- 
ures 9 D-F-). These are not the homo- 
logues of true styles, however, for the 
hairs that cover them are the same 
as the unicellular vegetative trichomes 
found on various other parts of the 
plant, rather that the multicellular hairs 
of the true stigma. 

It seems almost certain that a more 
extended study of teopod plants grown 
under different conditions would reveal 
many more anomalies incapable of be- 
ing included in the above categories, 
but still a part of the genetic unit in- 
volved. 


*WEATHERWAX: Bull. Torrey Club 52:167-170. 1925. 
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MODIFICATIONS OF THE FLOWER AND SPIKELET 
Figure 9 


1 to C, pairs of staminate spikelets. 
subtending bract. 





The pair shown 1n 
1), pistillate flower with the two lateral stamens well developed, and with 
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A are enveloped in the leat-like 


the palea bearing a long style-like awn; E, a lemma with a style-like awn; /, a three-parted 
stvle; G, pistillate flower with the dorsal stamen well developed; H7, pistillate flower with the 


dorsal stamen replaced by a pistil-like structure. 


When the entire mutation 1s 
lyzed, its elements are found to re- 
semble certain characters which have 
heen isolated singly by inbreeding. Here 
a single dominant mutation produces a 
large number of diverse characteristics, 
many of which are 


dna- 


known to occur 
separately as recessives. 
Although the variation is visibly 


most striking, and doubtless a matter 
of significance in the plant’s natural 
welfare, it is really a quantitative, 
rather than a qualitative matter. No 
new structures are involved. The dif- 
ference between it and the normal plant 
is one of degree of development of 
parts present, in functional or rudi- 
mentary form, in any corn plant. This 
provides a basis on which to consider 
the genetic nature of the mutation. 

As the plant develops from the seed- 
ling stage toward maturitv, there are 
laid down, in different parts, almost in- 


numerable primordia which are doomed 
never to develop into functional organs; 
and the adult form of the whole plant de- 
pends upon an orderly and timely dif- 
ferential suppression among these pri- 
mordia. Stamens are suppressed in fe- 
male flowers, and pistils in male flow- 
ers; one possible style is suppressed in 
the pistil: all but one or two possible 
pistillate branches are suppressed, etc. 
The consistency with which this exten- 
sive suppression ordinarily takes place 
suggests a somewhat fixed set of regu- 
lating influences back of it. A mutation 
affecting one of the organs singly might 
be regarded as a failure of one of these 
influences, and we might be able to es- 
tablish its locus im the chromatin, but 
the gene concerned in one of these sin- 
ole recessive changes could not well be 
identical with the one responsible for 
the dominant teopod complex. It seems 
better to postulate for the latter the 
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positive introduction of an influence 
having much the character of a master 
key which interrupts or deranges many 
of these suppressing influences, leaving 


a condition of uncertainty as to the de- 
gree ot development of the parts ordi- 
narily suppressed. 


Books Received 


QOOKS are acknowledged in this column as received, and such acknoweldg- 
B ment must be regarded as sufficient return for the courtesy of the sender. 
As far as space permits, books that contain material of special interest to the 
readers of the JouRNAL will be reviewed in later numbers. 


Your FAMILY ‘TREE: sJeing a glance at 
Scientific Aspects of Genealogy, with a vari- 
ety of illustrative examples from the lineage 
of families prominent in America and Great 
Britain. By Davip STarrk JORDAN and SARAH 
LoutsE KIMBALL, Leland Stanford Jr. Umi- 
versity. Pp. xi+346. Price $3.00. D. Ap- 
pleton & Co., New York, 1929, 





CHEMISTRY IN MEDICINE, A cocperative 
treatise [37 distinguished authors] intended 
to give examples cf progress made in medti- 
cine with the aid of chemistry. Edited by 
Juntius Streiciirz, Protessor of Chemistry, 
University of Chicago. Pp. xxi+758. Price 
$2.00. The Chemical Foundation, New 
York, 1929, 

The genes are believed to be chemical 
in their action, so that this excellent 
treatise on the effects of chemical com- 
pounds on the human organism should 
have a wide interest to students ot 
heredity. An inspiring book. 





THe Moperxn Basy Book AND CHILD 
DEVELOPMENT ReEcoRD, by JOHN E. ANDERSON 
and FLORENCE L. GoopENOUGH. Pp. xi1+398. 
The Parents’ Magazine and J.B. Norton Co., 
New York, 1929. 

A\ complete record ot bringing up 
the baby—from birth to the sixteenth 
vear. We fear the purchasers of this 
volume -will ‘have to limit themselves 
to one child or retain a nurse-secretary 
to keep the record up to date. 





BIBLICAL ANTHROPOLOGY, compared with 
and illustrated by the tolklore cf Europe and 
the customs of primitive peoples, by H. J. D. 
AstLey. Pp. 202, Oxtord University Press. 
1929. 

Cold comfort for the Fundamental- 
ists. 


THe Psycnorocy or INbiIvipuAL DIFrFER- 
ENCES, by Ropert S. ELis, professcr of psy- 


chology in Colorado College. Pp. xxiti+534. 
Price $3.50. D. Appleton and Co., New 
York, 1929. 


Why we behave like ourselves. It is 
inuch superior to the widely circu- 
lated and often quoted IT’hy Hl’e Be- 
have Like Human Bemgs that we re- 
luctantly predict a very small sale. 





PROBLEMS OF INSTINCT AND INTELLIGENCE, 
by Major R. W. G. Hincstox. Pp. xv+295. 
33 line drawings. Price $3.25. The Mac- 
millan Co., New Yerk, 1929. 

Why ants, etc., behave like insects: 
instinctively, with occasional gleams 
of intelligence—thereby differing from 
man, who behaves emotionally with 
occasional gleams of intelligence. Ma- 
jor Hingston brings together much. fas- 
cinating evidence to prove the exist- 
ence of the gleams in insects.  Per- 
haps as good a case could be made by 
a zealous ant for the existence of 1n- 
telligence in man. 





PROCEEDINGS First COLLOQUIUM ON PER- 
SONALITY INVESTIGATION, held under the 
auspices of the American Psychiatric Asso- 
ciation, December 1-3, 1928. Pp. 102. Price, 
paper sixty cents; ecleth $1.00. New York, 
1929. 


The psychiatrists and the © social 
workers discuss at length why some 
of us misbehave lke human_ beings. 
The volume is not indexed, but one 
gets the impression that heredity may 
have been overlooked. Perhaps a 
closer scrutiny would prove reassuring. 





Das Princip GEOGRAPHISCHER RASSEN- 
KREISE UND DAS PROBLEM DER ARTBILDUNG, 
by BERNARD RENscCH, Zoological Museum, 
Berlin ‘University. Pp. 208 Price 14.50 
Reichsmarks. Illustrated. Gebruder Bront- 
rager. Berlin, 1929. 
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DOWNLESS CHICKENS 


A. S. SEREBROVSKY and S. G. PETROFF 
Central Genetical Station. Aloscow, U.S. S.R. 





DOWNLESS AND NORMALLY-FEATHERED CHICKS 


Figure 10 


The normal chick is at a considerably earlier stage in development than the 
downless. Three chicks showing this peculiarity appeared in an inbred strain. None 
of them survived hatching, which suggests that the condition is semi-lethal. 


N 1926 a completely downless chick that a mutation had occurred. This 
was observed at this Station. The was confirmed by an examination of 
chick had died before hatching but the pedigree of the downless_ chick, 
was fully developed and of normal size. which arose from the mating of two 


The body was almost completely bare, related individuals (igure 11). Besides 


only an occasional isolated down feather the downless chick this mating gave 14 


was to be seen. At the same time it) normal ones, so that no simple Mende- 
showed another pectiliarity, a very weak lan ratio was in evidence. 

development of the scales on the During the present vear two more 
shanks and digits, such as is character- downless chicks were observed. One 


istic also of recessive leg-feathering was completely downless; the other 


(asuso*). The scales were separated was sparsely covered with incompletely 
by rather wide areas of skin. developed black down. Both had in- 

The reduction of the capacity of the completely developed scales on the legs 
skin to form both feathers and their and had failed to hatch. The black 


homologues, scales, led us to assume chick, however, was alive when found. 





* For an explanation of this system of nomenclature see Journal of Heredity 19:511-519. 
1928 
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RELATIONSHIP OF DOWNLESS CHICKS 
Figure Il 


The three chicks are closely related, which indicates that the condition is inherited. The 
ratio of downless to normal suggests that two factors are involved, but it is possible that 
other downless chicks died early in development, thus masking a 3:1 ratio characteristic of 


single-factor inheritance. 


These chicks originated also from a 
mating of close relatives, which were 
also related to the parents of the first 
downless chick. (Figure 11). 

The following three facts are to be 
considered : 


1. Among 16,000 chicks hatched at 
this Station three showed the same ab- 
normality. 

2. The three downless chicks origi- 
nated -from matings between close rela- 
tives. 

3. Both of the 


families in which 


downless chicks occurred belonged to 
the same pedigree. 

These facts make it probable that 
this abnormality is not due to an ex- 
ternal cause but to specific semilethal 
genes. We probably have to deal here 
with something more complex than a 
single lethal gene. The segregation ob- 
tained in the two families—25 normal, 
3 downless—deviates too widely from 
the monohybrid scheme. The ratio re- 
sembles a 15:1. Possibly part of the 
downless chicks died early in develop- 
ment and thus escaped observation. 
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A RED-TO-WHITE 
MUTATION IN 
MAIZE 


A Probable Somatic Mutation of 
the Gene for Red Pericarp 
in Maize* 


R. A. BRINK 
Department of Genetics, 
niversity of Wisconsin, Madison, Il ts, 


Hie unusual ear of maize shown 

in Figure 12 occurred on one ot 

128 plants in a progeny result- 

iny from aé cross between a_ stock 

homozygous for dark red pericarp and 

line producing white seeds. The re- 

maining individuals bore red ears as 
expected. 

The character of the aberrant speci- 

en is clearly shown by the photo- 
graph. The exceptional seeds are white 
save at the point of silk attachment. 
They occur in the central part ot the 
ear in two adjacent rows. The area 
affected is about three per cent of the 
whole. The line of demarcation be- 
tween the colored and colorless zones 
is abrupt and passes through three 
seeds at the edge of the white area. 
The cob color was red and was _ not 
changed under the white seeds. On 
one kernel, fourth from the top in the 
longer row of whites, a narrow band 
ot red (not shown in photograph) ex- 
tended down one side from the apex 
to the tip. 

It happened that this particular ear 
was among those in the progeny which 
were bagged and crossed with a 

A MUTATION TO WHITE 
Figure 12 

An exceptional ear occurring among the 
ttspring cf a cross between red_ pericarp 
and white pericarp lines. The ear is segre- 
gating for starchy and sugary endosperm, 
which causes the difference in the texture of 


the grains. 





*Paper from the Department of Genetics, 

\gricultural Experiment Station, University 
' Wisconsin, No. 96. Published with the 
proval of the Director of the Staticn. 
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homozygous white stock. Ordinarily 
this type of mating would produce 
equal numbers of red-eared and white- 
cared offspring. 

All the seeds on the two aberrant 
rows and most of those in the two ad- 
joining rows were identified by num- 
bers and planted individually. At matur- 
ity the plants were classified for peri- 
carp color. he results of this progeny 
test are shown in Table I. 

About one-third of the seeds in each 
class, red, parti-colored and white tailed 
to produce plants bearing ears. In the 
two latter groups this was due wholly 
to non-germination. Among the 3+ red 
seeds whose genotype was not ceter- 
mined, 26 failed to germinate and 3 
gave barren plants. 

The plants grown trom the red seeds 
were of two classes, red-eared and 
white-eared. There are 5.5 + 2.72 
more whites than expected on the 1:1 
basis but such a deviation should occur 
as a result of chance once in about six 
trials. The two parti-colored seeds 
which grew proved to be homozygous 
whites. The 11 plants from white 
seeds all bore white ears. Genotypicaliy 
as well as phenotypicaliy, therefore, all 
these seeds were white. When this 
latter distribution is compared with 
that calculated on the 1:1 basis we find 
a deviation of 5.5 -+ 1.12 seeds. A 
deviation of this magnitude would re- 
sult from chance alone only once in 
approximately 1,000 trials. It is highty 
probable, therefore that the change 
leading to the formation of white peri- 


carp affected the embrvos in like fash- 
ion and was consequently transmitted 
to the offspring. 

Two hypotheses may be considered in 
accounting for these results, non-dis- 
junction of the chromosome carrying 
the ? gene and, secondly, mutation ot 
P to p in somatic tissue. If the former 
were the explanation we should expect 
that the plants arising trom the white 
seeds would lack one chromosome of 
the normal complement and, in conse- 
quence, would probably be partially 
sterile. Microscopic examination of the 
pollen of these individuals, however, 
and inspection of the ears they pro- 
duced showed them to be fully fertile. 
It is unlikely, therefore, that the white 
area on the aberrant ear was due to 
an irregularity in cell division involv- 
ing loss of the P chromosome in a part 
of the developing plant. The more 
probable explanation is that in the 
vegetative cell which gave rise to the 
white section of the ear the gene for 
red pericarp mutated to white. 

Many pericarp color types are known 
In maize. Studies by [merson*, .\nd- 
ersony and others indicate that they 
are governed by a series of multiple 
allelomorphic genes. Some of the 
factors are unstable, notably those for 
variegation which mutate freely to 
lighter or darker variegation and to selt 
red and to self white. The latter types, 
on the other hand, are very stable. 
The mutation from red to white de- 
scribed in the present paper 1s one otf 
those which rarely occurs. 


TABLE I—Distributicn of plants with red and with white pericarp from red, particolored and white 
seeds on the ear shown in Figure 1. 






































Color of Parent Red ] Particolored White 
Seed 

Color of Off- 

| spring Red | White} Red | White Red | White 

Frequency 27 38 e) 2 0 11 

Failures 34=34.1% 1=33. 3% 6235. 34 











* Americon Nat. 48 :87-115. 
t+Genetics 9 :442-453. 
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A PINK POINSETTIA CHIMERA 


T. RaLtepH RoBINSON AND GEO. M. DArrRow 


Office of Horticultural Crops and Diseases, Bureau of Plant Industry, U.S. 
Departinent of Agriculture 


Tt the nurseries of the Reasoner 
Bros., at Oneco, Fla., in! Decem- 
ber, 1927, Mr. N. A. Reasoner 

called the writers’ attention toa row of 
pink-flowered  poinsettias (kuphorbia 
pulcherrima) in which a few of the 
~hoots had produced pink and the rest 
red “flowers” (properly, colored bracts 
surrounding the flowers). During the 
previous winter these plants had been 
frozen back severely; following this 
they were cut back, leaving from. six 
to eight inches of the stem above the 
vround. When observed, they had made 
a normal growth of new. stems and 
were in full flower. 

A\ census of the plants, 16 in num- 
ber, was made with the following re- 
sults: 


Plant Number of Pink Red 
Viamber Stems lowers” “lowers” 
l 3 3 

2 3 3 

5 3 l 2 

4 4 l 3 

5 3 | 2 

() () 5 3 

/ 5 5 

8 8 8 

Y 4 4 

10 3 2 ] 

1] () () 

12 3 3 

13 8 8 

14 2 2 

15 1] 1] 

16 3 3 
‘total 16 15 1] 04 


Percentage of reverst n—pink to red—S&5% 


The plants in this row, showing pink 
and red flowers, bordered the west side 
ot a walk or passageway between two 
of the greenhouses (Figure 13). A 
“inular row of nine plants was growing 
on the east side of the walk, but these 
plants showed pink flowers only. Mr. 
Reasoner explained that these plants 
had not been frozen back so seriously, 
two or three feet of the stem having 


been uninjured in each case. These 
plants were also cut back to the same 
height as those in the other row. 

The fact that no red flowers appeared 
on plants that had not been frozen back 
nearly to the crown, suggested the ex- 
periment of propagating by root cut- 
tings from the pink, the pink and red, 
and the red plants. Mr. Reasoner of- 
fered to have this done, although he 
knew of no previous attempts to grow 
poinsettias by this method. Root cut- 
tings from one-fourth to three-fourths 
of an inch in diameter and two to 
three inches long were placed in a root- 
ing bed in one of the greenhouses ( Fig- 
ure 14). It was over a month betore 
there was any sign of sprouting, but 
by February 17, 1928, about half the 
cuttings showed signs of sprouting, and 
on March 2 the following record was 
made: Four out of tour “Reverted 
Red” rooted and growing; two out ot 
four “Mixed Pink and Red” rooted 
and growing; five out of seven ‘Pink’ 
rooted and growing... 

Observations made on these plants 
from time to time showed no marked 
differences in their foliage, all the 
leaves having the purplish-red petiole 
and midrib associated with red-flowered 
plants, as contrasted with the pale col- 
orless petiole occurring in leaves of the 
pink variety. On November 10, 1928, 
ail these plants grown from root cut- 
tings were in bloom and all showed 
normal red flowers. Also at this time 
a single piant of the row which the 
vear betore had borne only pink flow- 
ers showed one stem with red flowers ; 
this stem, however, had started from 
below the crown of the plant where 
a root had been injured. 

Mr. J. Wise Byrnes, Assistant in 
Charge of Gardens and Grounds, U. S. 
Department of Agriculture, kindly fur- 
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nished the writers several potted plants 
of the pink variety; these were cut back 
to heights of from ground level to six 
inches and then grown in the green- 
houses in Washington. Though cut 
back in December, 1927, and January, 
1928, they all flowered again before 
summer. Two plants which were cut 
back to the ground sent up shoots from 
slightly below ground-level which bore 
pink flowers but which had streaks of 
red tissue in the stems and in some 
leaf petioles. In the winter of 1928- 
1929 four of the same plants were 
again cut back to ground-level; of 
these, one died, two produced only 
green shoots, but the fourth produced 
one green shoot and one with red stem 
and petiole. Results in Florida and in 
the greenhouse indicate that is it pos- 
sible to obtain novel plants” with 
branches producing both red and pink 
flowers on the same plants by cutting 
vigorous plants back to ground level. 


Mr. Byrnes found among his pink 
poinsettias in 1927 one plant bearing 
part pink and part red flowers (Fig- 
ure 15). He also found one plant among 
his red poinsettias with paler or rose- 
tinted red flowers which had _ sported 
from the typical red form. 

The experience with these poinsettias 
suggests the condition Bateson! found 
in Bouvardias and Pelargoniums; when 
grown from root cuttings the pink- 
flowered variety of Bouvardia (Brides- 
maid) reproduced the red-flowered va- 
riety, Hogarth, and similar results were 
obtained with a number of Pelargo- 
niums. He concluded that the pink was 
a sport from the red and that the plants 
were chimeras with a superficial laver 
of cells of the pink overlying a core 
made up of cells of the red type. 

Shoots from root cuttings commonly 
originate from callus arising from the 
cambium. If the mutation involved only 
the superficial lavers then a shoot from 
a root cutting should consist of the 
original form only and should repro- 
duce the original type. Since the pink 
poinsettia behaves in this manner it 1s 
apparently a chimeral sport of the red 


and is of the same type of chimera as 
the thornless blackberry reported in this 
Journal in Volume 19. 

The pink variety, however, is sup- 
posed to have originated with Albert 
Trebst of Merseburg, Germany, as a 
sport from the white. Unless the white 
itself is a chimeral sport of the ret it 
is difficult to understand how the pink 
could have been derived from it. 

Root cuttings of the white poinsettia 
propagated by the Reasoner Bros., No- 
vember 10, 1928, were already in leat 
January 28, 1929. All these cuttings 
showed the pale white leaf petiole char- 
acteristic of the white variety, a result 
which confirms its supposed origin as 
a seedling of the red form. Moreover, 
a white poinsettia has recently been ob- 
tained as a seedling of the red form at 
the Reasoner Bros. Nursery. 


History of Poinsettia Varieties 


The red poinsettia is native to \lex- 
ico and was introduced from that coun- 
trv in 1828. In 1835 a white variety, 
alba or albida, and in 1872 a “double” 
form of the red, plenissima, was «dts- 
covered in Mexico and_= introduced. 
Andre? in 1905 listed seven variettes 
besides plenissima as follows: (1) A 


es: (3) rosea-kermesina; (4) major; 
(5) ignescens; (6) variegata; (7) va- 
riabilis. 

Adnet® in 1913 listed three varieties 
of white poinsettias; two forms otf ufba 
and one of Jutescens, a white with 
abundant leaves: by crossing the latter 
with the red he obtained a_ variety 
called salmonea adneti. A colored plate 
of this variety accompanying his ar- 
ticle is not distinguishable from the 
pink of the Royal Palm Nurseries or 
the pink of Mr. Byrnes. Another va- 
riety, rosea, slightly lighter than the 
tvpical vermillion, has been known tn 
England. A published colored plate ot 
this variety* is apparently identtcal 


with the rose-tinted sport of the red 
found by Mr. Byrnes. 

H. E. White’ at the Missouri Bo- 
tanic Gardens, has crossed the red, the 
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REVERTING POINSETTIA PLANTS 
Figure 13 


Row of pink poinsettias 85 per cent of which reverted from the pink flowering fcrm to the 
red after being cut back by freezing in January, 1927. Reasoner Bros. Nursery, Oneco, Fla. 





RED PLANTS FROM PINK ROOT-CUTTINGS 
Figure 14 


T 
‘ 


Root cuttings of “pink,” “reverted red” and “mixed pink and red” poinsettias, growing 
1) Tooting bed at right. Reasoner Bros. Nursery, Oneco, Fla. The fact that these plants are 
ed indicates that the pink form is a chimera, the pink being only one or more layers thick. 

- buds which differentiate frcm root cuttings are produced from deeper-lying “red” tissue, 
and thus the resulting plants are red. 











A CHIMERAL PLANT 
Figure 15 
A pink-flowered poinsettia bearing part pink and part red flowers (properly, colcred 
bracts surrounding the flowers) found by Mr. Byrnes in 1927. The pink tis a chimeral sport 
of the red and in this case the red has again appeared. 
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Robinson and Darrow: 


pink and the white varieties with the 
following results: 


Cross Color of Seedlings 
Red * Red red 
Red & Pink pink 
Pink * Red red 
Pink * White pink 


Hlis results indicate that pink 1s appar- 
ently dominant over white but recip- 
rocal crosses of red and pink did not 
give like results. Adnet has completed 
the series of possible crosses by cross- 
ing red and white to secure a pink. 


Summary 


1. Lhe pink poinsettia used in these 
experiments is apparently a chimeral 
sport of the red. 

2. The white is apparently a seed- 
ling sport of tae red. 
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3. The poinsettia may be propagated 
by the use of root cuttings. 

4. The production of novel red and 
pink “flowering” shoots on the same 
plants is possible by cutting vigorous 
plants back to the surface of the ground 
to induce buds from just below the 
eround level. 
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Watchful Waiting in Eugenics 


DUCATION of a considerable por- 
tion of any population in an un- 
familiar movement is not easy. Human 
beings respond emotionally with con- 
spicuous readine-s, and to a subject like 
eugenics, demanding rigorous analysis 
of inahenable personal rights, the re- 
sponse is likely to be emotional Opposi- 
tion. Education must be gradual. Those 
who are able and willing to give care- 
ful consideration to such a movement 
should do so; they should also learn 
to distinguish between the careful de- 
cisions of well-informed scientists and 
the scientific quackery which is all too 
common in matters concerning the hu- 
man race. No thougatful eugenists 
would consider the wholesale regula- 
tion of marriages beyond protection 
against unfortunate consequences, vet 
the idea has gained a hold on the pop- 
ular mind through various agencies that 
this is proposed by eugenics. Our 
knowledge of man is insufficient to ac- 
complish the production of ideal types 
even if such a course were desirable. 
Many of the popular ideas of eugenics 
are myths which have had unjust and 
Wholly unwarranted consequences. 
The whole program of eugenics at 


present may be summed up as watchtul 
waiting. Proposals of eugenic organiza- 
tions recommend principally extensive 
research in all felds related to human 
heritage, education, both formal and 
popular, in heredity and eugenics, and 
a policy of delay in attempts to secure 
legislation in this held. Such a program 
is no more than the wise use of our 
intelligence in relation to ourselves. 
ugenics recognizes the importance 
of the ‘heritage in man and proposes as 
an ideal goal the securing of an ade- 
quate heritage for every individual. The 
movement 1s young but it is even now 
possible to make positive proposals ‘for 
the elimination of obviously — unfit 
strains, such as mental defectives. The 
differential birth rate shows the need 
of eugenic measures in all classes of 
society, since the lowest classes are the 
most prolific and educated classes do 
not maintain themselves. In this field, 
however, nothing but sound education 
is at present possible. The program of 
eugenics therefore urges continued in- 
vestigation, extensive education, and 
only such legislation as progress war- 
rants.—LINpsey, A. W.. Textbook of 
kvolution and Genetics. Pp. 383-4. 
Macmillan Co. New York, 1929. 
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Photograph by H. F. Loomis. 
HAIRY BOLL OF HYBRID COTTON 
Figure 16 

A boll of the Pima *« Ccllege F: plant on which the pubescent character was first ob- 

served. In order that the hairs might be made to show more clearly in the photograph, the 

boll was exposed to the mixed fumes cf ammonia and hydrechloric acid, which caused the 

dispositicn of a white film of ammenium chloride on the hairs. Magnified about 5% times. 
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HAIRY BOLLS AND NECTARIES 
IN A HYBRID COTTON 


sv Ropert H. 


PEEBLES 


Bureau of Plant Industry, U. S. Department of Agriculture 


ROSSES between plants of the 

Pima variety of Egyptian cotton 

and the College variety of Up- 
land cotton were made in 1925, at the 
U. S. Field Station, Sacaton, Arizona. 
First generation progenies were grown 
in 1926 and second generation proge- 
nies in 1927. The latter showed the 
pronounced segregation in many char- 
acters which always appears in Fy» of 
hybrids between these very distinct spe- 
cies of Gossypium. 

A plant in one of the Pima & Col- 
lege If. progenies was characterized by 
extreme hairiness. Pubescence occurred 
on the stems, leaves, stipules, pedicels, 
outer surface of the involucral bracts, 
margin of the calyx, floral nectaries, 
corolla (the portion exposed in_ the 
bud) and outer surface of the bolls. 
There was also a pronounced develop- 
ment of hairs on the inner surface of 
the bolls, along the sutures. The hairs 
of the calyx margin were mostly 
branched, while those on the outer sur- 
face of the boll were mostly simple. 

A lesser degree of pubescence on 
most of these organs occurs in many 
cultivated cottons, including both par- 
ents of this hybrid, and exaggeration 
of the hairiness in one of the segre- 
gates 1s not surprising. The plant here 
described is unique, however, so far as 
the writer’s experience goes, in the 
dense, woolly pubescence of the floral 
nectaries, in the conspicuous hairiness 
of the outer surface of the bolls and 
in the marked development of intra- 
carpellary hairs. 

Flowers were “selfed” on the F. 
plant and an Fs progeny of six indi- 
viduals was grown in 1928, in which 


*It was mentioned by Cook, McLachlan 


and Meade’ that 


these three peculiar characters seem to 
be of sufficient morphological interest 
to justify brief description at this time. 

The nectaries, three in number, sit- 
uated at the base of the outer surface 
of the calyx, are broadly triangular in 
outline, with the apex of the triangle 
inverted. The surface of the nectary 
is covered with a felt-like mat of hairs, 
as shown in Figure 17. In most cottons 
the nectaries of the calyx are smooth 
or only shghtly pubescent.* 

All six of the Fs; plants had the 
outer boll surface hairy, as was the 
case in the Fy. parental individual (Fig- 
ure 16). The hairs were rather evenly 
distributed, mostly unbranched, some- 
what rigid and about 0.6 millimeter in 
length. They are longer and more nu- 
merous along the sutures of the boll 
than elsewhere. In the Pima variety, 
there are traces of similar pubescence 
on the ovary, but the hairs disappear 
long before the boll matures. (Fig- 
ure 1d). 

It may be conjectured that Pima car- 
ries a factor for boll pubescence but 
that development of the character in 
the mature boll requires the presence 
also of a modifying factor which the 
hybrid received from its Upland parent. 
Sut, as pubescent bolls have not been 
observed in the College variety to which 
the Upland parent of this hybrid be- 
longed, it is inferred that this parent 
lacked the primary factor and_ pos- 
sessed only the modifier. 

Intra-carpellary hairs are found in 
several genera of Malvaceae, including 
Gossypium.” They are well developed 
in Lhurberia, a shrub or small tree 
nearly related to cotton, which grows 


in Mit Afifi Egyptian cotton 


“the internal nectary of the calyx is usually accompanied by a rather indistinct band of hairs 


along its upper margin 


, gee Upland cottons have a very distinct ring of hairs surmounting 


the internal nectary, in some cases quite prominent.” 








Photograph by Hl. F. Loomis. 


A HAIR-FILLED NECTARY 


Figure 17 


Nectary at base of calyx, on a young boll from an F; 


Kgyptian and College Upland cottons. The nectary, broadly 


plant of a hybrid between Pima 


triangular in cutline with inverted 


apex, is filled with matted hairs resembling wool. Magnified about & times. 
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Photograph by H. F. Loomis. 
TRANSIENT HAIRS ON OVARY 


Figure 18 
()vary of a Pima cotton flower at time of 
anthesis, showing traces of pubescence which 
disappear in the early stages of boll develop- 
ment. Magnified about 5 times. 


wild in southern Arizona and Mexico. 
(ligure 19). Gray describes the ori- 
ein of these hairs in Thurberia as 
follows: “A nearly complete, but thin 
and delicate, spurious partition, pro- 
lecting from the back of each cell 
as the ovary enlarges after an- 

thesis, is soon broken up into long and 
delicate horizontal shreds or hairs, that 
persist even in the ripe pod, stretching 
trom the dorsal suture almost to the 
axis, between the two rows of seeds.’”* 
Gray's account of the origin of these 
structures would indicate that they are 
hot true hairs—outgrowths of epider- 
inal cells. When examined under the 
icroscope, however (Figure 21) they 
are seen to be one-celled, and this tact 
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excludes the possibility of their having 
originated by fragmentation of a par- 
tition. Although the development of 
the intracarpellary hairs has not been 
studied, it is highly probable that they 
are extensions of epidermal cells, hence 
similar in origin to the lint hairs of the 
cotton seed, which they considerably 
resemble. 

The occurrence of intra-carpellarv 
hairs in cotton (Gossypium) apparent- 
ly was unknown to Watt, since he men- 
tions this as one of the characters dis- 
tinguishing the genus Thurberia from 
Gossypium and other genera of the 
Hibiscus tribe.® 

The first observation of intra-car- 
pellary hairs in a true cotton, so far as 
the writer knows, was made by ©. F. 
Cook on a plant at Somerton, Arizona, 
in 1909, which apparently was a hybrid 
between an Egyptian cotton and _ the 
Upland-like form known as “Hindi.” 
Mr. Cook states:' “‘The empty carpels 
of this plant showed a further pecu- 
liarity not hitherto observed. The ridge 
that marks the middle of the wall of 
the carpel, the line of dehiscence of the 
ripe fruit, gave rise to a series of long 
siender hairs that projected into the 
cavity. Hairs of the same kind were 
found afterwards in normal plants [of 
Ikgyptian cotton?| and may be looked 
upon as an additional storm-proot char- 
acter, since they undoubtedly help to 
hold the lint and seeds in place after 
the carpels have opened.”  Lewton” 
mentions Gossypium harknessi, a truly 
wild cotton of lower California, as pos- 
sessing this character. 

The writer has observed the occur- 
rence of intra-carpellary hairs in Sea 
Island cotton and in Pima and other 
varieties of Egyptian cotton (Sakella- 
ridis, Ashmuni, Zagora, Assili, Pilion). 
In Pima, there is a fringe of short 
hairs on the inner surface of the carpel 
wall, attached to the intruding ridge 
of the false partition along the line of 
dehiscence. After the capsule has open- 
ed the hairs are seen as fringes or tufts 
along the edges of the valves. The 
development of these hairs was much 
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HAIR FROM INSIDE OF BOLL 


Figure 21 


An intra-carpellary hair from a boll ot 
Pima cotton, drawn with the camera lucida 
and enlarged 65 times. 


more pronounced, however, in che Pima 
egyptian >< College Upland Fy. plant 
and in its offspring. All six of the I*: 
plants of this hybrid showed the char- 
acter conspicuously (Figure 20). Ex- 
amination of the intra-carpellary hairs 
of the hybrid showed them to differ 
from ordinary seed hairs (lint) in their 
shorter length and greater basal diame- 
ter, the latter diminishing rather rap- 
idly to a finely pointed apex. 

In Upland cottons, dense fringes of 
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From a micro-photograph by Dr. A. E. Longley 


HAIRS RESEMBLING LINT 
Figure 22 
Intra-carpellary hairs ot Thurberia (basal 
portions), magnified about 350 times. The 
resemblance to the lint hairs of cotton seeds 
is rather striking. 


hair occasionally are seen on the edges 
of the valves of the capsules. These 
hairs, however, are indistinguishabie in 
character from the lint and probably 
originate in the same manner, as out- 
erowths of the epidermis of the seeds. 
The fringes usually are accompanied by 
an abnormal condition of the carpel 
wall along the ridge of the false par- 
tition. In unopened bolls this abnormal 
condition 1s seen as a discolored, spongy 
tnass of tissue, and it 1s supposed that 
the seed hairs became embedded in or 
adherent to this tissue some time pre- 
vious to the opening of the boll. In 
certain varieties of Upland cotton, for 
instance Acala, so much of the lint 
often adheres to the rough edges of the 
valves, as well as to other parts of the 
capsule, as to give the appearance ot 
a carpellary fringe. This may be the 
condition in the Mexican cotton, Gos- 
sypium contiertum, deseribed by Cook 
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and Hubbard, regarding which they 
conclude, “thus it is not certain that 
the attached fibers have actually grown 
from the walls.’ 

\VWhat we may term the false intra- 
carpellary hairs of Upland cottons are 
an important factor in the retention of 
the seed cotton in the open boll, where- 
as the true intra-carpellary hairs of Sea 
[sland and Egyptian cottons play an 
unimportant role in this matter. Nor- 
mally, in Pima, the valve edges roi] 
outward and backward soon after the 
holl opens, the intra-carpellary hairs 
heing carried quite out of the way of 
the lock of seed cotton, except at the 
very base of the cell. 

In some of the Fs. segregates of a 
hybrid between Pima Egyptian and 
\cala Upland cotton, the development 
of intra-carpellary hairs was tound to 
he more pronounced than in Pima. 
(Figure 20.) Two Fs. progenies of this 
cross were examined in 1927. The 
work was done late in the season atter 
all of the bolls had been open tor sev- 
eral weeks following a_ killing frost. 
The individuals were placed doubttullv 
in two classes—"“hairs present’ and 
“hairs absent, or nearly so.” For the 
two progenies as one array, the ratio 
Was 28 present: 4 absent. In 1928 bolls 
were examined on 119 plants belonging 
to two Pima & Acala Fe progenies and 


intra-carpellary hairs were found = on 
113, the development varying trom a 
very few hairs to well-developed tringes. 
None of these hairs could be found on 
the remaining six plants, although prac- 
tically all of the bolls on these indi- 
viduals were examined carefully with 
a hand lens. Considering the two prog- 
emles as one array, the ratio was 113 
present; 6 absent. This is close to the 
15:1 Mendehan ratio expected when 
two factors are involved, the calculated 
numbers being 111.6 present; 7.4 ab- 
sent. X* is .283, indicating nearly even 
chances that the departure is a result 
of random sampling. 
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NORMAL AND ABNORMAL BRANCHING 


Figure 23 


(A) Normal methed of branching in Ailanthus glandulosa. 

(B) A normal branch half cut away to show the relation of pith between stem = and 
branch. 

(C) Abnormal branching in Adlanthus glandulosa. Transverse sections show the continu- 
Ous pith. 
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\BNORMAL BRANCHING IN AILANTHUS 


P. A. Davies and EpNA BENNETT 


University of Louisville 


He normal method ot branching 

in| Adlanthus glandulosa, Dest. 

(Ad, Figure 23) is forked and 
rregular. The large pithy area in the 
enter 1s not continuous between stem 
and branch; an intervesing area. 1s 
occupied by the wood. (Figure I, Bb, 
shows a normal branch half cut away 
to show the pith relation between stem 
and branch. 


The abnormal method of branching 


y 


(Cc, Figure 23) is not forked and ir- 


regular, but is tan-shaped, flattened, 
and regular. Both (4), Figure 23 
(normal branch) and (C), Figure 23 


(abnormal branch) were cut from the 
same tree. The tree was about twelve 
leet in height and in a healthy condi- 
tion. Lhe normal branch was cut near 
the top of the tree while the abnormal 
branch was a side shoot near the base. 
the entire length of the abnormal 
branch was 42 inches. Progressing 
Irom the base upward, the abnormal 
structure flattens more and more, until 


Making the Most 


MANDBOOK OF MuicroscopicAL TECH- 
NIQUE, C. E. MeCrtune, Editor. 
xiv + 495 pp., 43 ills. Price, $8.00. 
Paul B. Hoeber, Inc., New York. 
This important volume is, in a 
av.  suppiementary to two recent 
orks, General Cytology, and Special 
fology, which have appeared under 
C editorship of Dr. E. V. Cowdry. 
the earlier texts of the series, va- 
us experts have summarized the re- 
its of recent investigations in the 
ld of cytology. The present work 
ves us the latest word in respect to 
© methods employed in these and 
and ipsa studies. | | 
Ake its predecessors in the series, 


tinu- 
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at the apex seven distinct stems can 
be observed. The top had “died-back”’ 
so it was cut off before photographing. 
It can be observed, however, from the 
crotching at the apex, separating two 
stems from the remainder, that a ten- 
dency toward normal branching had 
taken place. The “dying back” may 
have been caused by this condition. 
The transverse sections show clearly 
that the pith is continuous throughout 
the flattened structure; differing in 
this respect from the normal condition. 
The leaf scars which appear abound- 
antly and close together on the _ flat- 
tened surfaces indicate beyond doubt 
that this condition is not simply a 
flattened stem, but is an = abnormal 
method in’ branching. 

This abnormal method of branching 
differs so greatly from the normal that 
occuring as they both do on the same 
tree, it is safe to consider the abnor- 
mal branch not simply a_ flattened 
stem, but a true vegetative mutation 
(bud sport). 


of the Microscope 


this book is a cooperative effort. It 
has been produced under the editorship 
of Prof. C. E. McClung, one of our 
foremost authorities in matters of tech- 
nique, as well as the leader of one of 
the most significant groups of cytologi- 
cal investigators of the present day. He 
has had the cooperation of more than 
a score of well-known authorities, who 
have contributed chapters bearing upon 
methods in their particular fields of 
study. 

This is by no means a text-book for 
elementary students, although as a ret- 
erence work, it will be of undoubted 
value, even in this field. Nor is it a 
mere compendium of materials and 
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methods. In this direction, it can hard- 
lv lay claim to exhaustiveness. It 1s 
rather a series of essays, independently 
written, sometimes at variance in cer- 
tain respects, each dealing with a par- 
ticular field, and written by one who 
has had much to do with the develop- 
ment of that field. The reader is con- 
stantly given the benefit of the ex- 
perience and mature judgment of the 
author, and is not left to flounder 
through a compilation of methods with- 
out guidance. A certain necessary and 
desirable bias is in evidence in certain 
of the articles, and constitutes one of 
the chief assets of the book. When dif- 
ferences in point of view lead to con- 
tradictions, these are for the most part 
taken care of by a careful system of 
cross references, so that one may have 
the benefit of more than a single judg- 
ment. 

The contrast between such a volume 
and one which is merely a compilation 
of suggestions, most of which have been 
culled from the literature, is very great. 
In this work, many of the techniques 
that have ‘had a_ revolutionary effect 
upon modern research are described by 
their own inventors, or foremost advo- 
cates. A discussion, for instance, of 
microdissection by Prof. Robert Cham- 
bers, or of bacterial methods or the 
uses of the various analine dyes by 
Prof. H. J. Conn possess a degree of 
authoritativeness and accuracy not to 
be expected in the second hand _ ac- 
counts of compilers. Herein lies the 
chief value of the book. 

The volume will be ‘helpful to cytolo- 
gists, histologists, pathologists, bacteri- 
ologists and embryologists, to both bot- 
anists and zoologists, and to workers 
in the applied fields of medicine and 
dentistry. It will be of special benefit 
to those who find themselves  con- 
fronted with the necessity of applying 
in their work new and unfamiliar tests, 
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in using types of techniques in whi 
they have had no previous experienc 
Part | of the book is devoted to 
rather brief review of general met) - 
ods. Part Il deals with special met! 
The topics considered = arc: 
Methods for the study of fresh mia- 
terial, including microdissection, micr 
injection, and the use of vital and supra- 
vital stains; bacterial methods; gener«| 
botanical microtechnique, both _histo- 
logical and cytological ; cvtological met)- 
ods, including a_ section devoted ty 
nutochondria and the Golgi apparatus: 
embryological methods; — histological! 
methods, as they relate to a variety oi 
animal and human tissues, and proto- 
zoological methods. There are, finally, 
three important chapters treating oi 
fixations and fixatives, stains and stain- 
ing, and miscellaneous suggestions. — It 
will be seen from this list that the 
held covered is a broad one. The won- 
der is tnat the outstanding character- 
istic of the book 1s not superficiality. 


ods. 


[t is rather surprising that a book ot 
this size, relatively deficient as it is 
in illustrative material, should be = so 
costly. It is to be feared that this will 
somewhat limit its usefulness. © In the 
held of microscopical investigation, ac- 
curacy of result depends largely upon 
the quality of the technique employed. 
Nevertheless there are many investigat- 
ors publishing today who do not know 
a really first-class preparation from a 
bad one, with serious consequences to 
the validity of their observations. There 
is need that the gospel of better tech- 
nique and more refined methods which 
permeates this book be spread as_ tar 
and as widely as_ possible. 
that is calculated to hinder in any way 
the widespread use of the book must 
be regarded in the nature of a mis 
fortune. 


Ralph FE. Cleland. 
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